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@ T. A. Boyd (M ’27) was chairman of 
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partment. When building and construc- 
tion work became slack in 1932 he laid out 
a vacuum cleaner plant for the company 
in Canada and managed it for a year, be- 
fore returning to air-conditioning and re- 
frigerating development work. When 
Bendix interests bought this division in 
1935 Mr. Child went with Bendix, carrying 
on extensive development work in this 
field. Last November he joined Evans 
Products Co. to head up the engineering 
work in their automotive heating, ventilat- 
ing and air-conditioning department. 


@ Ivan H. Driggs has been actively con- 

nected with aviation since 1914 when he 

started with the old Burgess Co. in Marble- 
(Continued on page 31) 





| 


Publication Office, 56th and Chestnut Sts., Philadelphia, Pa.; Editorial and Advertising Departments at the headquarters of the Society 
29 West 39th St., New York, N. Y. Western Advertising Office, Room 2-136 General Motors Bldg., Detroit, Mich. 


Society is not responsible for statements or opinions advanced in papers or 


11 


discussions at its meetings or in articles in the Journatr 











12 S.A.E. JOURNAL June, 1938 





The CAP 15 sri 


< ESSENTIAL 
Mp 
























Probably no single assembly of 

the modern automobile has been 

subjected to more thorough research 
c 

than has the Schrader type of tire valve. Proof of 

the soundness of its basic engineering is the fact 
. . . . “5 

that after forty years of continuous improvement, 

its fundamental principle remains unchanged. 


The functions of the tire valve cap and of the valve 
core are not the same. The valve core retains air in the 
tire for inflation and checking. The cap “‘seals in’’ the 
air and protects the valve. 

No tire valve has yet been devised that did not depend 
upon absolute meeting of two surfaces to retain air 
under pressure. Dirt between them, or deterioration 
from wear or age may eventually cause any tire valve 
to leak. This is true of every valve. It is true of the 
Schrader Valve. The only known safeguards are an 
air-tight cap and a replaceable core. No better valves 
than the Schrader Replaceable Tire Valves have ever 
been offered to the automotive industry. Yet even they 
need caps to protect them from dirt and to prevent 
the chance of air leakage. 

Yes, the cap is an essential part of an efficient valve 
assembly. To omit the cap is to reduce the dependability 
of the valve. A valve without a cap is incomplete. 


KEEPS DIRT OUT KEEPS AIR | N 


Schrader 


REG.U.S. PAT. OFF, 


@ The metal shell swivels as cap is being 
applied. @ Metal plate acts as pivot, 
preventing distortion of rubber washer. 

© Inner metal plate reinforces washer, 
preventing contact with valve core plunger. 
@ Rubber washer seals valve mouth when 
cap is screwed down firmly by hand. 


A. SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 








Automatically Controlled Blind 
Landings 


By Capt. George V. Holloman 


U.S. Army Air Corps 


UCH has been written in recent months concerning and ends when the airplane has been brought to a standstill 
the personal equation during flight and the influence at the end of the ro!l. During the execution of an instrument 

ot this equation on accident rates. The newer devel- landing, two conditions must be satished. The first of these 
opments in modern aircraft, to insure higher performance, conditions is the cruising flight commonly known as “slow 
have required an increasing number of cockpit devices, all of | cruise.” The “slow-cruise” condition exists when the flaps are 
which demand the attention of the pilot at some time or other 
during any given flight. Pilots have felt and expressed th: | 
need tor simplification of the various controls that must be 
manipulated, and have expressed the need for this simplifica 
tion in no uncertain terms. This simplification means that 
many of the functions now performed by the pilot in flight WY B= 
control and navigation must be done automatically. The t i 
landing of aircraft is no exception to this general trend. With 


this objective in mind, the personnel ot the Materiel Division 





over two years ago began active prosecution of development 
work to simplify the procedure of instrument landing by 
making it automatic. 

For over a year Air Corps test airplanes have been flown 
automatically over distances that have indicated the thorough 
reliability of the devices employed. This was one step in the 
perfection of automatic landing. The features, theretore, that 
are built into the automatic landing system are not only use 
ful for the landing but are used throughout the entire flight 
of the airplane across the radio navigational aids with which 
the United States is provided. Test airplanes from Wright 
Field have been flown automatically from Wright Field as K 
far as Texas and return under automatic control. Several 
flights also have been made from Wright Field via Buffalo, \ 
N. Y., to Newark, N. J., and from there via Langley Field, \ 
Va., to Wright Field, Dayton, O. Obviously, the automatic \ 








landing involves other factors besides control of direction. \ 
These tactors are control of altitude, engine control, “slow 
cruise” control, “let-down” control, and further engine control \ 
after landing. 


Automatic Landings Made 


On Monday, Aug. 23, 1937, after over two years of inten- 
sive research and design with respect to automatic control \ 
features and automatic flight procedure, two entirely auto- \ 
matic landings were made at the Materiel Division in the { 
period ot 1 hr. under adverse air and wind conditions. Since 
that time, numerous landings have been made in which dis 





interested personnel entirely unfamiliar with the equipment 
have acted as pilots in order to check the various factors 
entering into the fully automatic landings and to determine 
the degree of simplicity that must be attained in this equip 
ment before it can be given universal use. 

The procedure of executing an instrument landing by the 
use of any instrument-landing system known today begins 
when the pilot starts the flight pattern required by the system 





[This paper was presented at the Annual Meeting of the Society, Detroit Fig. 1—- Army Standard Low-Frequency Radio-Compass 
Mich., Jan. 10, 1938.] Guiding Station—Set Up for Operation 
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lowered to any predetermined desired angle, the propeller in 
low pitch, the landing gear extended, the throttle retarded 
until a minimum safe cruising speed is obtained, and with a 
zero rate of descent. The second condition is the glide, more 
commonly known as the “let-down.” The “let-down” may 
be any predetermined constant rate of descent, or a path in a 
vertical plane furnished by a radio glide beam. This desired 
rate of descent is accomplished by retarding the throttle 
further. During the “let-down” the airplane must be held in 
a safe landing position in that it is impossible to know at 
exactly what moment the airplane will make contact with the 
ground. To accomplish this purpose, certain conditions must 
be met. The pitch attitude of the airplane must be level, in 
other words, the longitudinal axis must be held parallel to the 
earth’s surface. During the “let-down,” the position of the 
flaps and the landing gear and the pitch of the propeller 
should remain the same as during “slow cruise.” 


Values for All Types 


It is reasonable to assume that the values for the two pre 
viously mentioned conditions could be determined easily for 
all types of aircraft if it were possible to obtain values that 
would remain reasonably constant regardless of the type ot 
airplane and, at the same time, provide a sufficient margin ot 
safety in flight control. Through flight tests conducted at th 
Materiel Division on a great number of types of airplanes 
varying in size, power, and weight, several reasonably con 
stant values have been determined. The first of these values 
is the rate of descent when contact is made with the ground 
in an average three-point landing. This value was found to 
vary from 200 to 4oo ft. per min. during the tests flown on 
each type of airplane. As these values are well within the 
safety limits of the landing gear of all types of airplanes 
tested, the rate of descent of 400 ft. per min. was assumed to 
be the desirable value in order that the glide angle could be 
as great as safety would permit. After this assumption was 
made, wheel-first landings were accomplished in the various 
types of airplanes with 4oo ft. per min. rate of descent and it 
was found that this value was satisfactory. 

These same airplanes just mentioned then were taken to 
various altitudes and placed in such a flight position that level 
attitude was maintained. This position was obtained by plac 
ing the longitudinal axis of the airplane parallel to the earth’s 
surface. The flap position, the propeller pitch, and the 
landing-gear position were set, as described previously, for 
both “slow cruise” and “let-down.” The throttle then was 
retarded to a completely closed position and it was found 
that, although the rate of descent was excessive, there was no 
tendency to stall in any of the types of airplanes tested. 
Therefore, it could be assumed that any type of airplane in 
a level attitude would be in a safe flight condition with any 
position of throttle setting. While in this same level-attitude 
condition, the throttle was moved forward until zero rate of 
descent was obtained, and this position of the throttle, as well 
as the positions of the longitudinal axis of the airplane, the 
propeller pitch, the flap angle, and the landing-gear position, 
was considered the “slow-cruise” condition. The throttle then 
was retarded to a position at which 4oo ft. per min. rate of 
descent existed, the attitude of the airplane, the propeller 
pitch, flap angle and landing-gear position remaining the 
same as in “slow cruise.” This was assumed to be the de- 
sirable glide or “let-down” condition. At this point, the air 
speed was noted, although the tachometer reading was dis- 
regarded. In order to obtain the safety factor above stall con- 
ditions, the pitch angle of the airplane was increased slowly 
until the airplane stalled. Again, the air speed was noted, 
although no reading of the tachometer was taken. An 
astounding fact became evident in that the difference in air 
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speed between the level attitude position during “let down” 
and the air speed at stall was approximately 20 m.p.h., re 
gardless of type of airplane or altitude at which the tests were 
being flown. In addition, this stalling speed was tound to be 
approximately 5 m.p.h. less than the rated stalling speed with 
fully retarded throttle. This decrease in stalling speed can be 
explained easily as being due to the straightening out of the 
air flow around the fuselage and the entering edge of the 
wings, as well as the decreased wing loading caused by the 
vertical component of the small amount of thrust obtained at 
this partly open throttle condition. 

At this point, it might be well to explain the method by 
which the best flap angle was obtained. Each type of airplanc 
mentioned previously was taken to altitude, the flaps lowered 
to 50 per cent of the total flap movement, and the airplane 

\tter 


placed in the “let-down” condition. 
speed, the airplane was then placed in a stall and the air speed 


noting the ar 


again noted. Following this procedure, the same tests wer« 


Hown at the same altitude with a 1o-deg. increase in flap 


position, the two air speeds again being noted. The test was 


repeated again with a 10-deg. decrease from the 50 per cent 


J 
position of the haps and, as previously, the two air speeds 


were noted. In this manner, it was possible to bracket th 


1 


best position of the flaps for “let down.” The best flap angle 


was tound to be not necessarily the angle at which the slowest 


forward speed would be obtained during “let down,” as two 


] , ] 
Vaiues were desired. These Values were a reduction ot ap 


proximately 5 m.p.h. in the stalling speed and approximately 


20 m.p.h. difference 


In air speed from the level attitude pos! 
tion and the stall position, with the throttle set for “let-down” 
conditions. In all the tests conducted, it was found that, when 
in a stall, the small airplane contained in the artificial horizon 
a position well above the artificial horizon, a position 


uirplane to 


was 1n 
the pilot would never dare permit the small 
issume under normal conditions. 

Although there appears to be sound aerodynamic reasoning 
for the existence of these approximately constant values, no 
direct formula has been derived due to insufficient time to 
complete the study. However. these phenomena are being 
studied at this time and, upon completion of this work, the 
results will be submitted as a supplement to this paper. 

The fact that these constant values do exist is of immediate 
and tremendous importance in executing an instrument land 
ing by the use of any type of instrument-landing equipment. 
This statement is true due to the fact that, when the airplane 
is placed in the “let-down” condition, the air speed will 
always be at least 20 m.p.h. above stalling speed and, when 
in “slow-cruise” condition, the safety factor above stall is still 


greater. 


It is obvious that, at airdromes of high elevation, a mor¢ 
advanced position of the throttle would be necessary to main 
tain a rate of descent of only 400 ft. per minute. This posi 
tion, of course, would increase the true air speed during “let 
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down.’ However, tests flown at altitude proved that the true 
air speed at stall was equally increased and that the difference 
in air speed between the level attitude position and stall posi 
tion was still approximately 20 m.p.h. with the throttle set 
tor “let-down” conditions. In like manner, the stalling speed 
was sull found to be approximately 5 m.p.h. less than the 
rated stalling speed with the throttle completely retarded at 
this altitude. 

When it was found that these approximately constant values 
actually exist, it became evident that instrument flight could 
be made more simple and easier to accomplish. In 
words, to obtain 


other 


normal “slow-cruise”’ 


conditions, the pro 
at low pitch, the flaps placed at the pre 
determ:ned desired position, the landing gear lowered, the 
airplane placed in a level attitude, and the throttle manipu 


lated until zero rate of climb is maintained. It is immediately 


peller may be set 


evident that, in accomplishing “slow cruise” in this manner, 
both the air-speed indicator and the tachometer may be dis 
regarded, as the pilot is assured that the air speed being flown 
is well above that of stalling. Also, due to the fact that the 
rate of climb and attitude of flight are being controlled, a 
constant altitude and air speed may be held within much 
smaller limits. 

When in “let-down” condition, the air speed and tachom 
eter readings stl may be disregarded, as the pilot may know 
that the air speed being flown is approximately 20 m.p.h. 
above stall. For the same reasons just given tor “slow-cruise” 
conditions, the air speed may be held constant within much 
smaller limits than 1s possible with former methods of “blind” 
flight. 

Obviously, an automatic pilot, if properly controlled manu 
ally, or controlled automatically in conjunction with allied 
automatic equipment, could maintain the flight conditions 
required for both “slow cruise” and much more 
accurately than would be possible by the human pilot. 


“let down” 


In this discussion, the conditions required tor “slow cruits 
will be considered first. To establish these conditions through 
manual control of the automatic pilot, the landing gear is 
lowered, the propeller set for low pitch, the flaps lowered to 


the proper predetermined angle, the airplane brought to a 
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level attitude by the use of the climb control knob ot the 
automatic pilot, and the throttle moved to an approximate 
Due to 
the lag in the rate-ot-climb instrument, minor adjustments in 
the throttle position must be made to establish zero rate of 
climb. Directional control is, of course, obtained by the use of 
the turn control knob of the automatic pilot. 


position where zero rate of climb wiil be obtained. 


Establishing “Slow-Cruise” 


“Slow-cruise” conditions also may be established through 
the use of the automatically controlled automatic pilot and 
allied automatic equipment. This operation may be done in 
the following manner: 

The airplane first is trimmed for level attitude. Automatic 
directional control is gained by introducing a sensitive relay 
between the radio compass output and the turn control knob 
of the automatic pilot. This control causes the airplane to be 
Hown directly toward the radio transmitter upon which the 
radio compass is tuned. The remaining control necessarily 
must be that of the throttle. This control is accomplished by 
a throttle-control unit which quickly moves the throttle to a 
position at which the rate of climb is approximately zero. At 
this point, a vernier control of the throttle-control unit, oper 
ated by the rate-of-climb control and necessarily operating at 
a slower speed than the rate of climb may act, further adjusts 
the position of the throttle in order that an exact zero rate 
ot climb may be obtained. Due to the lag in the rate-ot-climb 
instrument, it is, of course, undesirable to have the throttle 
tollow the rate of climb control throughout the entire move 
ment of the throttle, as obviously this action would necessitate 
too great a period of time for each major change in throttle 
position. It will be well to mention at this time that all of the 
controlling mechanism throughout the entire automatic land 
ing system is designed to function at a slower rate than the 
This pro 
vision is made in order that no hunting will be experienced 
due to over-control. 


mechanism which is being controlled can react. 


“Let-down” conditions also may be established by manual 
control of the automatic pilot. To accomplish this control, 


the position of the landing gear and flaps, the setting of the 





ARMY AUTOMATI 
alma ge RRO ANDING SYSTEM 


»~* 
— 
wit 
fg-** 
Te: 1 
NTR j ; 
Of T . rik 
fou So 7 MARKER BE N PROVE 


Automatic Landing System 








16 S.A.E. JOURNAL 


propeller pitch, and the fiight attitude of the airplane will 
remain the same as is found in “slow cruise.” The throttle is 
retarded manually to a position at which approximately a 
400 ft. per min. rate of descent is established. Further minor 
adjustments of the throttle position are made in order that a 
rate of descent of exactly 4oo ft. per min. as shown by the 
rate-of-climb instrument may be established. As was the case 
in “slow cruise,” control of direction is secured by the use of 
the turn control knob of the automatic pilot. 

Automatic control to establish proper “let-down” conditions 
may be accomplished in much the same manner as was done 
in automatically establishing the “slow-cruise” conditions. 
The flight attitude still remains level. Automatic directional 
control again is maintained by interlocking properly the 
output of the radio compass through a sensitive relay to the 
turn control knob of the automatic pilot. The throttle-control 
unit causes the throttle to be moved quickly to a position at 
which a rate of descent of approximately 400 ft. per min. 
exists. The rate-of-climb control, through the throttle-contro! 
unit, again makes slight adjustments in the throttle position 
until the rate of descent is exactly 4oo ft. per min. Another 
application of the vernier control of the throttle-control unit 
is its use on any type of vertical glide beam. If the glide-path 
indicator is substituted for the rate-of-climb indicator, the 
throttle will be moved quickly to the approximate desired 
position and the vernier adjustment of the throttle-control 
unit, controlled by the glide-path indicator, would make 
minor adjustments in the throttle-control unit in order that 
the airplane, by varying the rate of descent, could be held on 
the glide path. 

Contro! of altitude constitutes another phase of instrument 
landing which may be accomplished either manually or auto- 
matically. There is a definite altitude at which it is desirable 
to begin the flight pattern for an instrument landing when 
using any of the various types of instrument-landing systems. 
To reach this altitude by manual control, the airplane may be 
placed in a “let-down” condition until the previously men- 
tioned desired altitude is reached. At this altitude, “slow- 
cruise” conditions may be resumed until the airplane is at a 
position, with respect to the landing field, at which it is 
desired to begin the “let-down” for landing. Again, there is 
a minimum safe altitude which must be maintained during 
“let-down” until the airplane reaches the boundary of the 
landing area. If, during the “let-down” for landing, the air- 
plane reaches this minimum safe altitude before passing over 
the boundary of the landing area, the airplane is again placed 
in a “slow-cruise” condition in order that a decrease in alti- 
tude, below that considered a safe minimum, will not occur. 
Upon reaching the boundary of the landing area, “let-down” 
conditions again would be resumed until the airplane makes 
contact with the ground. 


Automatic Altitude Control 


The entire control of altitude may also be accomplished 
automatically. This control is done by having the automatic 
altitude control place the airplane in “slow-cruise” or “let- 
down” conditions, as it becomes necessary. In other words 
if, at the beginning of an automatic landing, the airplane is 
above the desired altitude at which to begin the flight pattern 
for landing, the automatic altitude control causes the airplane 
to assume “let-down” conditions until this desired altitude is 
reached, at which point “slow cruise” is resumed. When the 
airplane is in a position to begin the “let down” for landing, 
the automatic altitude control no longer functions and the 
airplane assumes the “let-down” condition. When the air- 
plane reaches the minimum safe altitude for the “let-down” 
approach, the automatic altitude control again places the air- 
plane in a “slow-cruise” condition until the boundary of the 
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landing area has been reached. At this point, the automatic 
altitude control is again rendered inoperative and allows the 
airplane to assume the “let-down” condition in order that it 
may make contact with the ground. 

When following the procedure for landing on any type otf 
instrument landing system, numerous changes must be made, 
such as changes in tuning to the various ground radio facil 
ities and the change trom the “slow-cruise” approach to the 
“let-down” approach. This change, of course, may be accom 
plished by tuning manually to the various radio facilities, as 
it becomes necessary, and manually changing from a “slow 
cruise’ to a “let-down” condition when the desired point to 
begin the “let-down” approach has been reached. Through 
the use of the marker beacon projectors, which constitute part 
of the ground equipment of practically all instrument landing 
systems, automatic control of the preceding operations is 
obtained. The marker beacon projectors are placed in definite 
locations at which these changes are desired. The output oi 
the marker beacon receptor, installed on the airplane, is con 
nected to a relay which causes a frequency selector to tune 
automatically the radio compass to the ground radio facilities 
used in automatic landing. This relay also controls the func 
tioning of the various items of automatic equipment as they 
come into use during the procedure of automatic landing. It 
also changes the airplane from “slow-cruise” to “let-down” 
condition at the exact point that it is desired to begin the 
“let-down” approach. 


Various Landing Systems 


Automatic landings may be accomplished on any of the 
various types of instrument-landing systems. During the tests 
conducted at the Materiel Division in automatic landing, the 
standard Army Instrument Landing System was used. Fout 
of the Army standard low-frequency radio-compass guiding 
stations shown in Figs. 1 and 2, consisting of small trans 
mitters tuned to slightly different frequencies, are placed in 
line with the runway to be used, as shown in Fig. 3. No. 1 
station is placed at a point about 5 miles from the landing 
area; No. 2 station is placed at a point about 2 miles from 
the landing area; the third station, about 1300 ft. from the 
held boundary; and the fourth station at the opposite end ot 
the runway from the entering end. Each of these stations also 
is equipped with a standard Z-type marker. This constitutes 
all of the ground equipment used for automatic landing, other 
than the usual communications equipment regularly found on 
any airdrome or airport. 

When the airplane is flown within 20 miles of Station 
No. 1, through the use of a radio range or other navigational 
methods, the airplane is trimmed to a level attitude position, 
the landing gear and flaps lowered, and the propellers set for 
minimum pitch. The master switch is then closed, regardless 
of the direction of flight of the airplane. The automatic 
tuning device, shown in Figs. 4 and 5, tunes the radio com 
pass to Station No. 1 which, through a relay shown at 4 in 
Fig. 6, rotates the turn control knob of the automatic pilot 
until the airplane is headed directly toward this station. At 
the same time, the altimeter control, shown in Figs. 7 and 8, 
causes the throttle to be retarded to the “let-down” or glide 
position, through the throttle-control unit shown in Fig. 9, 
until the airplane reaches an altitude of rooo ft. above the 
runway. When this altitude has been reached, the throttle is 
then moved automatically by the throttle-control unit, back to 
the “slow-cruise” position and level flight is maintained by 
This 
control unit makes minor adjustments in the throttle position 
until a zero rate of climb is established. When directly over 
Station No. 1, the Z-type marker located at this station, 
through the marker-beacon receiver shown at B in Fig. 6, 


the use of the rate-of-climb control, shown in Fig. to. 
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Figs. 4 and 5—Two Views of Automatic Tuning Device Fig. 6— Instrument Set-Up Showing Relay for Automatic 


Tuning Device at A and Marker-Beacon Receiver at B 


Figs. 7 and 8— Altimeter Control —- Two Views 


Fig. 10 


Fig. 9— Throttle Control 


Rate-of-Climb Control fl Fig. 11 — Landing-Gear Switch 
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actuates a relay which, in turn, causes the automatic tuning 
device to tune the radio compass to Station No. 2, thereby 
causing the airplane to be turned and flown toward this 
latter station. In the meantime, the altitude control is causing 
the throttle to be placed in such a position that constant alti- 
tude will be maintained. The rate-of-climb control also is 
aiding in controlling the throttle in order that zero rate of 
climb may be maintained. After passing over Station No. 2, 
the relay is again actuated by the marker beacon which, in 
turn, causes the radio compass to be tuned to Station No. 3. 
This same relay causes the altimeter control to be made 
inoperative and the rate-of-climb control to be shifted from 
zero rate of climb to a rate of descent of 400 ft. per min. At 
this point, the above-mentioned relay also causes the throttle 
to be moved to an approximate position where 4oo ft. per 
The rate-of-climb 
control further adjusts the throttle until exactly 4oo ft. per 
min. rate of descent is established. Should the airplane at any 
time between Station No. 2 and Station No. 3 reach an alti- 


min. rate of descent will be maintained. 


tude of 200 ft. above the runway, the altimeter control is 
again brought into play and causes the throttle to be moved 
forward until “slow cruise” is again obtained. Again the 
rate-of-climb control makes a final adjustment of the throttle 
position until zero rate of climb exists. This condition is 
maintained until the airplane passes over Station No. 3. As 
was the case when passing over Stations Nos. 1 and 2, the 
marker beacon again operates the relay and tunes the radio 
compass to Station No. 4 which is located at the opposite end 
of the runway, thereby maintaining the direction of flight of 
the airplane down the runway. This relay also causes the 
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altimeter control to become inoperative and the throttle to b 
again moved to the approximate “let-down” position. Th 
position of the throttle is again adjusted through the rate-o 
climb control to a position where exactly 4oo ft. per min. rat 
of descent exists. Upon contact with the ground, the landing 
gear switch, shown in Fig. 11, is operated and the relay which 
is energized by this switch, being a locking-type relay, causes 
the throttle to. be moved to a fully closed position upon first 
contact with the ground. This locking relay also causes th 
brakes to be applied gently in order that the automatic pilot 
still will be able to control the airplane down the runwai 
during the roll. 

Today there is a greater demand than ever betore to: 
increased speeds, a reduction of weather limitations, increased 
load-carrying capacities, and an increased safety factor in th 
operation of aircraft. These demands cause the performanc 
requirements for aircraft, powerplants, and all other allied 
flying equipment to become more and more rigid daily 
These advances in design necessarily increase the number o 
controls essential to the proper operation of this equipment 
As the overall improved performance makes greater an 
greater demands of the flight personnel, the functioning o 
these multitudinous controls has been made automatic wher: 
ever possible. Now that automatic landing is an accomplished 
fact, it is well within the realms of reason to visualize an 
airplane taking off from an airdrome, flying to its destination, 
and landing, 
matically, thereby relieving the flight crew of all duties other 
than observing the instruments to see that the equipment 
functioning properly. 


the whole being accomplished completely auto 





SAE Comcng EVENTS 


Summer Meeting 


June 12-17 The Greenbrier 
White Sulphur Springs, W. Va. 


(See Insert following page 24 for Program) 


Nov. 14 


Section Regional Tractor 
Meeting 


Sept. 8-9 Minneapolis, Minn. 


Nov. 14-16 


National Regional Fuels & oe. 


Lubricants Meeting 
Oct. 6-7 Tulsa, Okla. 
- Nov. 30-Dec. 2 
National Aircraft Production 
Meeting 
Oct. 13-15 Los Angeles 


Ambassador Hotel 


Jan. 9-13, 1939 


Annual Dinner 


Commodore Hotel 


National Transportation 
Engineering Meeting 


National Production Meeting 


Annual Meeting 


Detroit — June 24-27 
Joint cruise of the Detroit Section and 
Detroit Athletic Club to Mackinac Island 


New York City 
Milwaukee — June 3 


Wisconsin Club; dinner 6:15 P.M. Ladi 
Night. 
New England — June 14 

Marlboro Country Club— Annual Outing 


Northern California — June 14 


Engineers Club, San Francisco: dinner 6:3 
P.M. Operation and Maintenance Question Box 


New York City 


Commodore Hotel 


Northwest — June 4 


Joint meeting with Oregon Section at Hotel 
Monticello, Longview, Wash.: dinner 6 
P.M. Golf and sports in the afternoon. 


Oregon — June 4 


Joint meeting with Northwest Section 
Hotel Monticello, Longview, Wash.; dinne: 
6:00 P.M. Golf and sports in the afternoon 
Southern California -— June 

Afternoon visit to Richfield Refinery and 


social evening at Lakewood Country Club, Long 
Beach. 


Detroit. Mich. 





Public Utility Fleet Problems 
Attacked at Cleveland Meeting 


PECIAL problems abound in the operation and maintenance of public utility 

fleets — and they were gone over with a fine-tooth comb when 250 operators met 
at a special utility meeting sponsored by the Transportation and Maintenance 
Activity and the Cleveland Section in Cleveland, April 28 and 29. 

The Tennessee Valley Authority was slapped; standardization of bodies pecu 
liar to public utility use was urged; high-pressure tires were declared obsolete; 
operators were advised to specify results desired in ordering trucks — rather than 
specify the means by which these results may be obtained, and they were told how 
simple tune-up operations can increase fleet averages by 3 to 5 per cent. 

F. A. Newton, Commonwealth & Southern Corp., declared at the Utilities 
Dinner that if the Tennessee Valley Administration is successful in completing its 
power program “it means complete annihilation of every public utility company 
operating in the Tennessee Valley. 

“When one contemplates the purpose behind the TVA —the socialization of 


the power resources of this country — when one sees what it has done to the credit 
and securities of the companies in its territory, 
when one visualizes what the future holds for 


these companies if the TVA program is carried cents per kw-hr. paid by users of TVA elec 
out, one is certainly justified in being very _ tricity.” 
skeptical of its consideration of the welfare and Arthur Townhill, treasurer of the Cleveland 
business of these private companies.” Section, as dinner chairman called upon J. N. 
Contrasting the TVA “yardstick” rates and Bauman of the White Motor Co. to act as toast 
the rates of the Tennessee Electric Power Co., master. Among those introduced were SAE 
subsidiary of Commonwealth and Southern, President C. W. Spicer, Jean Y. Ray, chairman 
Mr. Newton said: “If the taxpayers of Ten- of the T. & M. Public Utilities Committee and 
nessee would pay the taxes, depreciation and general chairman of the Meeting; Vice-Presi 


interest of the Tennessee Electric Power Co., as dent F. L. Faulkner: Past Vice-Presidents John 
the taxpayers of the nation pay taxes, deprecia M. Orr and F. K. Glynn; B. F. Jones, chairman 
tion and interest of the TVA, then the homes of the Cleveland Section, and John A. C. 
ind farms of Tennessee would have a rate of | Warner, secretary and general manager of the 


1.32 cents per kw-hr. compared with the 1.83 Society. Arrangements for the dinner were 


Field Editors 


Baltimore -Espy W. H. Williams 
Buffalo -G. W. Miller 

Canadian - Warren B. Hastings 
Chicago - Austin W. Stromberg 
Cleveland —- William G. Piwonka 
Dayton —-R. H. Henry 

Detroit — William F. Sherman 
Indiana— Harlow Hyde 

Kansas City —- No Appointment 
Metropolitan — Leslie Peat 
Milwaukee —- Theodore L. Swansen 
New England - J. T. Sullivan 

No. California —-C. W. Spring 
Northwest —-R. J. Hutchinson 
Oregon —- Sid Hammond 
Philadelphia —- H. E. Blank, Jr. 
Pittsburgh — Murray Fahnestock 
St. Louis —-C. T. Schaefer 

So. California -W. G. Chamberlin 
So. New England - F. W. Mesinger 
Syracuse —-C. T. Doman 


Washington —- Capt. E. L. Cummings 


under the direction of Hoy Stevens, a membet 
of the Section’s governing board. 

Prior to the dinner the Cleveland Section 
held a‘ social half-hour which was sponsored by 
the American Coach & Body Co., the Baker 
Raulang Co., the Cleveland Tractor Co., and 
the White Motor Co. 

Bodies were under discussion at the first 
technical session. Chairman L. L. Williams in 
troduced the speakers, P. E. Hawkins, Baker 
Raulang Co., and N. P. Larsen, American Coach 
& Body Co. 

Both Mr. Hawkins and Mr. Larsen stressed 
the value of standardization wherever possible. 
In evaluating future trends in public utilit 
equipment, Mr. Larsen said that it is very in 
teresting to note the definite improvement in 
the appearance of various types of vehicles dur- 
ing the past few years. Study and development 
have brought about material reductions in weight, 
simplified designs, requiring lighter chassis 
units, and consequently lowering original cost 


In the Headlines at the Cleveland T & M Meeting 





F. A. Newton J. N. Bauman B. F. Jones 


Dinner Speake Toastmastes Cleveland Section 
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of the equipment, as well as lowering cost of 
operation thereafter, he declared. 

Mr. Larsen also noted that constantly chang- 
ing methods of operation in the utility field 
will be reflected in equipment required. For 
this reason, he said, it is hard to predict just 
where or how the future equipment will differ 
from that accepted today. We are certain, he 
stated, that more consideration will be given to 
better and safer facilities for transporting the 
crew of men assigned to the respective trucks. 
He also predicted that further reduction of 
weight will be made wherever possible, without 
paying a premium for so doing that would not 
reflect favorably in the cost of operation. 

Mr. Hawkins said that the standardization as 
to design and construction must necessarily be 
limited, and is mostly confined to parts and 
unit assemblies. Such parts may be manufac- 
tured in larger quantities and more extensive 
tools and dies may be provided, he declared, 
adding that the greatest possible standardization 
between types is an important factor in design. 

Where it is not practical for the user to ac- 
cept a standard design, Mr. Larsen believes that 
the next best specification is for the user to 
standardize within his own operating system as 
much as possible. The manufacturing costs of 
building even a few bodies of a special type is 
usually much less per body than for single 
special units, he stated. 

Two other papers were read at this session, 
one on “The Flexi-Welder,” presented by K. B. 
Crawford of the American Coach & Body Co., 
and the other on “Truck-Driven Compressors 
and Allied Equipment,” read by Paul H. Davey, 
Davey Compressor Co., Inc. 

The body session continued Thursday after- 
noon as more than 100 of the convening engi- 
neers took advantage of inspection trips, ar- 
ranged by Cleveland Section Chairman Jones, 
to plants of the Baker-Raulang Co., American 
Coach & Body Co., and the White Motor Co. 

At ten o'clock Friday morning Cleveland 
Section Past-Chairman H. E. Simi called the 
chassis session to order. It was a one-paper ses- 
sion with J. R. North, Commonwealth & South- 
ern Corp., giving a thorough dissertation on 
“Selection of Truck Chassis for Public Utility 
Jse.”” 

Mr. North outlined the requirements of vari- 
ous types of internal-combustion-engine driven 
vehicles in public utility service and described 
the important considerations involved in the 
selection of suitable chassis. This application 
procedure, during the past several years, he 
said, has resulted in savings of many thousands 
of dollars to one large group of operating elec- 
tric and companies in the purchase of 
equipment and in subsequent operating costs. 
The operating conditions of communication 
company fleets are very similar, he said, and the 
same principles apply. 


gas 


Standardization Urged 


He feels that standardization of chassis, 
bodies and equipment is highly desirable from 
the standpoint of costs, interchangeability and 
flexibility of operation. 

In selecting a chassis he stressed the necessity 
of careful analysis of the job to be done, com- 
parison of suitable chassis, a study of compara- 
tive costs, both original and operating —as well 
as rate of depreciation, before setting purchase 
specifications. 

Mr. North, in concluding his paper, ex- 
pressed an opinion that it is generally preferable 
to specify the desired results and to permit the 
manufacturers’ engineers to select the proper 
component parts to accomplish these results, 
rather than to attempt to specify the means 
whereby the results will be obtained. 

The afternoon session was co-chairmanned by 


K. D. Smith and T. S. Kemble. 


J. E. Hale, Firestone Tire & Rubber Co., in 
speaking on “Why Continue to Use High- 
Pressure Tires,” said that probably the most 


impressive benefit from the use of balloon tires 


S.A.E. JOURNAL 


is the fact that trucks and buses can be 
ated at higher average speed; they do not have 
to slow down so much for bad places in the 
road and have sufficient additional safety con- 
trol so that any given vehicle can have a larger 
output of work per day. 


opel 


Balloon Vs. High-Pressure Tires 


With reference to high-pressure and low- 
pressure tires, he stated: “We have two com- 
peting lines of tires covering the same range of 
capacities at substantially similar prices. The 
remaining outstanding difference is in the air 
recommendations. It not seem 
logical that two lines of tires should continuc 
to exist and be in demand. Common sense dic 
tates that the truck manufacturer and the tire 
companies should bend every effort to see that 
one of these lines should be discontinued. As 
we tire people see it, there is no question but 
that the balloon line averages up to have much 
ereater all around merit than the high-pressure 
line. It is very clear to us, that the high pres 
sure line of tires is not needed and that the 
balloon type will serve every purpose covered 
by the high pressure line, equally as well or 
better in most cases. We hope that the automo- 
tive industry will accept this and cooperate in a 
way to bring this simplification about.” 

Mr. Hale also gave a short paper on the 
merits of snow and mud tires as compared to 
conventional tires with chains. 

In summing up he said, “The tire manufac 
turers’ recommendations should be that for 
those cases where there is very infrequent need 
for extra traction in off-the-road i 
sections of the country where there is an 
usual amount of ice, then chains would prob- 
ably be sensible. On the other hand, where an 
operator has a reasonable amount of off-the 
road service, with deep snow to negotiate, the 
mud-and-snow type would be definitely 
erable.” 

Fred Heinlein of the Cincinnati Gas & Elec- 
tric Co., in speaking of engine deposits, said 
that good lubricating oil contains in proportion 
less foreign material than does air or gasoline, 
but while the two latter are chemically changed in 
engine operations, complete chemical stability is 
expected of oil over a long period of time. He 
noted that since the effects of oxidation usually 
include the formation of insoluble products, the 
net effect is the same as dust in air and non 
volatile solids in gasoline—the formation of 
engine deposits. 

Lubricating oil can yield coke-like solids by 


pressure does 


service or 1n 


un 


pref 


cither direct heat-decomposition or by similar 
decomposition of oil oxidation products of 
somewhat lower temperature, he went on to 


say, adding that such things occur to a limited 
extent under high temperature crankcase con 
ditions, but to extent in winter. The 
breaking up of oil into asphaltenes and coke is 
soing on constantly in the combustion chamber, 
he explained. During winter operations, he 
said, much idling usually results in a consider 
able amount of dilution of crankcase oil b 
heavy ends of fuel. 

Mr. Heinlein pointed out that dilution nor- 
mally involves the washing down of unvapor 
ized fuel with lubricating oil from the combus 
tion chamber to the crankcase. An appreciabl 
amount of solid decomposition products of oil 
from the piston will be washed down 
with the diluent, he explained. Either directly 
or indirectly this solid material can be pictured, 
he said, as filtered out in the oil ring slots and 
in the grooves behind the oil rings. It appears 
that this deposition occurs from the outside to- 
ward the inside of the slots, which close only 
when obstructed behind, the speaker stated. 

Also, he observed, obstruction of slots checks 
the washing out of grooves, and this in turn 
encourages plugging of drain holes. It will also 
be evident, he noted, that if an engine which 
has reached this condition is then exposed to a 
period of severe, high-temperature operation the 
baking of the decomposition products in the 
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vrooves can be expected to result in sticking th 
rings by catching them in a matrix of adhesiy 
He feels that in ordinary true ring 
sticking is not common and that the bulk of 
the trouble encountered, particularly in truck 
fleets, can be attributed to oil ring deposits. Th 
reason for this lies probably in the fact that vei 
little automotive equipment is exposed to th 
prolonged high temperatures caused by 
high output operation, he explained. 
The formation of deposits on engine valve 
of conventional type, the speaker said, can b 
limited on 


service, 


stead 


more or less to accretions vals 
He that the formation ot 
solids on valve seats is almost impossible b 
cause of the frequency of impacts during action 
If one disregards the form of valve trouble du 
to mechanical failure, 
warping or uneven guide expansion, it appear 
he added, that in actual service the fouling of 
valve stems can be attributed to products of the 
lubricating oils. 

Water, oil and 
vided by the engine, 
distributed themselves. all 
Heinlein continued. He explained that 
trouble is remedied by use of all the 
available for raising temperatures, st 
as thermostats, winter also by th 
use of better oil filters 


stems. also noted 


such as seat or stem 


the 
to sludges which 
Mr 
thi 
mean 


with 
emulsify 


soot, agitation pro 


over the engine, 


engine 


fronts and 


Causes of Emulsion Trouble 


leakage ot chin 


into. th 


[:mulsion trouble caused by 
block, carrying rust and anti-freez 
crankcase, is well known by all, he said, noting 
that the damage which occurs is the same a 
from the winter emulsion, although the caus¢ 
is different. form in 
comparatively short time, and the only remed 
is to keep the cooling system tight, he declared 

Early in his paper on “The Importance ot 
Periodic Engine Tune-Up,” Errol J. Gay, Eth 
Gasoline Corp., brought out the fact that man 
operators are faced with the problem of old 
and new equipment having different fuel 1 
quirements. In commenting on this he said, “‘It 
is not fair to new equipment to penalize its 
chances of maximum operating 
the use of the wrong fuel. It would seem better 
practice to modernize the older equipment b 
changing compression ratios, 
and spark settings to take advantage 
better fuel needed by the new equipment.” 

Mr. Gay showed that attention 
to carburetors, ignition systems, spark plugs and 
fuel pumps increase gasoline 
from 3 to 5 per cent, without any 


These emulsions can 


economies b 


carburetor settings 


or the 


also proper 


can econom 


recalibratio: 


of carburetors or changing of equipment from 
its original standards. 

In the evening, following this session, th 
was a meeting of the Public Utility Fleet Super 


visors’ Conference at which R. H. Clark, Cor 
solidated Edison Co. of New York, presided 


Defenders of Gasoline 


. . 7 
Engine Win in Debate 
@ Kansas City 

“Resolved: that the compression-ignition typ 
of engine will prove to be more desirable than 
the spark-ignition type of engine for automo 
tive service,”” was the subject debated by two 
teams of students from the Kansas State Colleg 
of Agriculture and Applied Science at th 
May 6 meeting of the Kansas City Section. 
The debate was close, but the judges felt that 
the negative team had a slight edge and de 
cided in its favor, 

Members of the three-man teams were: John 
Defebaugh, L. M. Gasche, S. W. Fulton, Dean 
Shepherd, Leroy Culbertson and N. L. Buck 
Prof. M. A. Durland, Kansas State College 
M. M. Millsap, General Motors Corp., and Sec 
tion Chairman Earle W. Pughe, were judges. 

More than were on hand to hear th 
debate and to the films, ‘Materials’ 
‘Current Flashes,” which followed it 
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Aircraft-Engine Forms 
Tried Out and Revised 


An inspection program was carried out at the 
Wright Aeronautical Corp. plant on April 11 
and 12, at which eight inspectors, members of 
the Aircraft Engine Lubricants Research Com- 
mittee or their representatives, made trial use of 
the aircraft-engine inspection forms, recording 
inspection results on an engine made available 
by that company. 

As the result of comments made at the meet 
ing of inspectors held at the close of this pro 
gram, the forms have been revised and a 
similar inspection program is being scheduled 
at an early date at the Pratt & Whitney Aircraft 
plant, to afford an opportunity to try out the 
forms as revised 


Two Heat Transfer 


Problems Analyzed 
@ Detroit 


The tundamentals of heat transter in en 
vines, wheels and brakes were given an analyti- 
cal presentation before an audience of 250 
engineers at the April 11 meeting of the Detroit 
Section in the Hotel Statler. Two unusual 
papers were presented —one, the ‘Quantitative 
Analysis of Heat Transfer in Engines,” by R.N. 
Janeway, Chrysler Corp.; the other, “Funda 
mentals of Heat Transmission Applied to 
Wheels and Brakes,” by A. S. Van Halteren, 
development engineer, Motor Wheel Corp. 

Mr. Janeway broke his subject into two sec- 
tions, one dealing with fundamentals, the 
other, relating theory with test data. In look 
ing for the heat transfer coefficient of the 
typical engine, he declared, he reached the con- 
clusion that the primary factor in engine ef 
ficiency 1s speed, and that thermal efficiency will 
be greater as speed increases. He also demon- 
strated that, at the lower end of the stroke, the 
cylinder wall apparently absorbs considerable 
heat. A further conclusion is that the surface- 
volume ratio of a cylinder is a determining 
factor in efficiency and in heat transfer. 

The Janeway conclusions were confirmed by 
R. B. Sneed, Ethyl Gasoline Corp., who has 
conducted somewhat similar investigations with 
supercharged engines. <A special bibliography 
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on heat-transfer rate was submitted to the 
meeting by Prof. W. E. Lay, of the University 
of Michigan. Others who discussed Mr. Jane 
way’s paper were N. N. Tilley, chief engineer, 
Continental Motors Corp., aircraft division, and 
Walter R. Griswold, chief design analyst, Pack 
ard Motor Car Co. 

A less theoretical approach, aiming more 
directly at solution of pressing practical prob 
lems was exhibited in the paper presented by 
Mr. Van Halteren. The numerous limitations 
exerted by wheel design and streamlining, it 
was apparent, made the approach to the prob 
lem a different one. He treated the brake 
purely as an energy converter, not a mechanical 
contrivance, and suggested that the solution of 
brake problems must be largely qualitative 
rather than quantitative. Brake heat, he ex 
plained, is dissipated very slowly compared 
with its rate of generation and the greater part 
of it cannot be radiated because of the short 
time element involved. As a result, he said, 
much of the heat created by braking is stored 
in the hub or the wheel for dissipation by con 
vection. 

George E. Martin, brake engineer of General 
Motors Research Division, discounted the prac 
ticability of applying much theory to this prob 
lem. As an illustration of the difficulties he 
mentioned fading due to drum and shoe dis 
tortion. As temperature builds up and unit 
pressure changes, the coefficient of friction is 
lowered, he said. Therefore, Mr. Martin de 
clared, surface temperature is even more im 
portant than mean temperatures. Measurements 
so far have indicated surface temperatures of 
1400 or 1500 deg. fahr., he declared. Mr. 
Martin remarked that even higher tempera 
tures are indicated by the frequent existence of 
surface checking which cannot occur unde1 
1800 deg. fahr. Increases of 800 deg. fahr. in 
three seconds of brake application have been 
measured, he reported. 

The general picture is not as difhcult as 
indicated —at least for automobiles — according 
to L. A. Chaminade of Chevrolet. « Results 
from road tests, he pointed out, indicate that 
the rate of deceleration is not as great as fig 
ures frequently used. He observed that brak- 
ing effort is limited by the coefficient of friction 
between the tire and road. Generally brake 
applications result in maximum deceleration at 
about 14 ft. per sec. per sec. at about 70 
m.p.h., compared with a deceleration of 3 ft. 
per sec. per sec. when the engine and trans 
mission are used for braking, he stated 


1938 SAE Handbook 
Mailed to Members 


The 1938 SAE Hanpsook made its 
bow late in April and has been mailed to 
all members of the Society. 

All SAE Standards and Recommended 
Practices, including 34 new, revised or 
extended standards (listed separately on 
page xi of the Hanpsook), are published 
in this manual of the industry. 

Among the important new standards 
are those for passenger-car trailer coup 
lings, motor-vehicle suspension coil springs, 
and some sections of the standard for 
heat treatments of SAE Steels. Important 
revisions and extensions are included in 
standards for transmission and axle lubri 
cants, tractor drawbars, leaf springs, &u- 
tomotive grey-iron castings and = storag¢ 
batteries. 

SAE members may obtain extra copies 
of the HanpsBook at $2.50 each. The cost 
to ron-members 1s $5.00. 


Closed Meeting Follows 


Visit to Steel Plant 
@ Chicago 

A tribute to the accomplishments of automo 
tive engineers in forcing steel makers to im- 
prove the quality of steel for automotive use, 
was paid by B. F. Courtright, superintendent 
of metallurgy and inspection for the Wisconsin 
Steel Works, division of the _ International 
Harvester Co., in an enlightening talk on 
“Quality Control in Steel Manufacture,” pre- 
sented at the postponed April closed meeting 
ot the Chicago Section. Outlining the various 
steps taken in progressively improving the qual 
ity of steel produced in the Wisconsin Stee! 
Works in conformance with the high standards 
required in SAE steel specifications, Mr. Court 
right’s discourse followed an inspection by 
Chicago Section members of the Harvester steel 
plant. 

At the technical session, which was pre- 
sided over by Section Chairman Harry | 
Bryan, officers of the International Harvester 
Co. were introduced. 


(News of the Society continued on page 28) 


Chicago Section Visits Wisconsin Steel Plant 





The Chicago Section’s April 25 meeting was preceded by a visit to 
Works, division of International Harvester Co., where this picture 


bers and guests made the trip. 


®@ Chicago 


the plant of the Wisconsin Steel 
was taken. More than 100 mem- 














Part IV 


Feyou will turn to Page IX of your Society Roster and 
then flip over the next 16 pages, a most imposing list of 
committees will pass in review. Here spread before your 

eyes are the working agencies of your Society. 

To save you the trouble of counting, we'll tell you that 
there are more than 70 committees, exclusive of those which 
act as representatives on the committees of other organiza- 
tions, while the membership on them exceeds 1140. But what 
meets the eye is not a complete listing. These are only na- 
tional committees. There are just as many local or section 
committees, in fact, more, so that the true picture of your 
organization embraces some 150 groups and perhaps a third 
of the total Society membership serves actively upon them. 

It is doubtful if you can see this list without questions 
popping to mind. You worder, perhaps, how it is that there 
came to be so many groups, how the machinery functions 
that keeps them going. If you are not a member of any com- 
mittee, it may puzzle you as to how one gets into the work. 
Reading the lists affords no explanation. 

The committees, in their number, reflect the growth of the 
Society and the scope of its interests, which in turn are but a 
reflection of the growth of the automotive industry and its 
present highly specialized character. The committees grew 
slowly from year to year as needs arose. There had to be 
Sections, for example, and many of them, before there was 
any need for a National Sections Committee, while specializa- 
tion first came about in the industry and then in the Society 
before Professional Activity Committees were conceived. 


The National Committees 


These national Committees, upon which we are going to 
locus attention for a while, can be grouped into two broad 
classifications — administrative and technical. The first group 
comprises those whose function it is to carry out the routine 
work which maintains the Society as an organization. The 
technical committees, on the other hand, perform the work 
which characterizes the Society as an engineering group. 
Growth, as we might hope to find, has been greatest in the 
latter classification, and this is indicative of health. 

All of the committees of major importance can be found in 
this Roster listing, with one exception. That is the Grading 
Committee. Its duty is to examine applications for member- 
ship and make recommendations to the Council. It an 
exacting and time-consuming job, which facilitates the work 
of the Council. The Council has the final say on all applica- 
tions, but bases its decisions upon the facts turned up by the 
committee and, it is said, rarely finds reason for over-riding 
recommendations. 


1s 


The Society is a composite result of member effort and 
that effort is manifested in committee work. There is a two- 
way benefit to the committee form: The Society gets the 
benefit of the individual’s participation in its affairs, while 
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By Philip H. Smith 


the individual profits by his association and active meeting 
with other persons having like interests. This point cannot 
easily be over-stressed in an interpretation of operating form. 
If one loses sight of the fact that mutual interest is the goal, 
one may come to sigh for quicker action, be impatient of the 
democratic method and believe that a totalitarian organiza 
tion would be more desirable. 

Membership on national committees comes about almost 
wholly by presidential appointment, endorsed by the Council. 
We say “almost wholly” because there are exceptions such as 
the Membership, Meetings, Sections, Nominating, and Pro 
fessional Activity Committees. 

To the Membership Committee, the President appoints five 
members-at-large; the other members are (1) the chairmen 
of the local Membership Committees of the various Sections 
who are appointed by the Section Chairmen and (2) the 
chairmen of the Membership Committees of each of the ten 
Activities who are appointed by their respective vice-presi 
dents. From these members the President appoints a chair 
man and vice-chairman. 

The National Meetings Committee is made up in similar 
manner. 

The vice-president representing each of the ten Activities 
appoints his own Activity Committee. 

The Sections Committee is made up of three members-at 
large appointed by the president and one representative trom 
each of the Sections elected by the members of each Section. 
rom these members the president appoints a chairman and 
vice-chairman. 

In the early days of the Society, the Nominating Com 
In 


fact, it was not until 1914 that the idea of any other arrange 


mittee membership was also by presidential appointment. 


ment gained prominence. It was then suggested that a change 
be made to avoid any possible criticism that the officers com 
prised a self-perpetuating group. Accordingly, in 1915 came 
the plan of having the three Sections with largest member 
ship each elect one member and the Society elect four mem 
bers at large. The rule in effect today is that three members 
at-large are elected by the membership at the Annual Meeting 
and no two can come from a single Section. One delegate 
is also elected from each Section to complete the membership. 

Separate Nominating Committees are chosen by each ot 
the ten Activities to nominate a vice-president for the respec 
tive Activity. This Activity Nominating Committee is mad 
up of five members-at-large elected at a business session of the 
\ctivity plus two members chosen by the Activity Committe: 
itself. 

When the President assumes office, one of the first duties 
he is called upon to perform is to make close to 1100 appoint 
ments, and that is no small task. It looms even larger when 
we recall that this is only one of his duties, as already pointed 
out in a previous article. He can go about the job any way 
he sees fit, but this is usually what happens: The President 
is likely to have definite ideas about certain of the commit 
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* ABOUT ONE-THIRD of the SAE’s membership serves actively 
on committees, of which there are approximately 150. 
these groups the work of Your Society is done; 


achieved. 
These pictures 
in action early 


show the Passenger 
this year. Appearing are: 


tees, because, remember, presidents are elected almost in 
variably trom men long active in the Society. Naturally, the 
committees with which he is familiar will get first attention. 
He may reappoint, much intact, or 
he may shake them up, reorganize them, doing whatever he 


better 


leaving the groups very 


thinks necessary to get a crew, more accomplishment 
or more participation. 

In cases where the President is not well posted, he usually 
asks tor He can consult directly 


mittee chairmen or members, 


assistance. with the com 
or he can turn to the General 
Manager or to a staff member for suggestions because these 
latter supply which 
determine interest, and tell him about persons eager to get 


into committee work. 


can records of 


attendance and activity, 


There is no disgrace in being relieved 


{rom duty on a committee, because the Society’s best interests 


are served by turnover, which means the substitution of onc 
good man for another to give everyone an opportunity to 
serve. There are not enough committees to give everybody a 


chance simultaneously and openings must be made for th« 
infiltration of new blood and new ideas. 


Personnel Changes Yearly 
It might be expected that committees would remain fairly 


‘thers 
might easily be a too strong predilection to let well enough 
alone, but this is not the case. 


stable under this system of presidential appointment. 


Studies made last year revealed 


? 


a 23 per cent turnover of committee personnel, which meant 


that 285,or about one-fourth of the membership was brand new. 


Members long experienced in Society work point out that 
turnover is not equally desirable in all committees. There ar« 
instances where the holding-over of members is very worth 
while. This is true especially in Standards and Research 
Committees where there is a building-up quality about the 
work, easily injured by loss of personnel. We find, therefore, 
a greater stability in these departments, the study showing a 
turnover of 14.5 per cent on Research Committees and 14.3 
per cent on Standards. 

Regardless of presidential action there is always a change 

personnel incidental to the wishes of the members them 
selves. Whatever the individual gain, it takes time to serve 
and it happens frequently that outside duties expand to 
encroach upon the time allotted for the Society. Then, 
resignations take place and new members must be found. 

This may suggest that the work of committees is not uni 
form in 
plish it. 


too, 


volume nor in the amount of time needed to accom 
Administra 
tive committees are concerned mainly with carrying out the 
will of the Council and the members, and the call for action 
is likely to be intermittent. The Constitution Committee, 
instance, has no need to operate steadily. Technical commit- 
tees are most likely to originate work for themselves. 


It is true that there are wide variations. 


for 


The function of any committee is fairly evident from the 
name it travels under. The only ones about which there 
might be some doubt are those headed “Special.” As the 


word implies, these committees have been formed from time 
to time to undertake special missions. 

One of the Special Committees, 
explanatory, 


whose title is not self 
is the Engineering Relations Committee, which 
reports directly to the Council. It was organized in 1935 to 
deal with a problem created by Society growth. Its members 
are five in number; three appointed by the President while 
the other two are the chairmen of the Research and Stand 
ards Committees. Here the basic purpose is one of coordina 
tion. There is a dispersive force in manifold group activities 
and to offset this, the Engineering Relations Committee pro 
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Car Activity 


Through 


its progress 


Committee 


(left to right) 


Top: 
Mrs. S. J. Duvall - 
J. C. Zeder . me, | “ an | 
E. H. Smith y Ny == . 
Cc. R. Paton, 
chairman 
C. Keys 
Center, 
seated: 
John A. C. Warner 
’. F. Kishline 
F. E. Watts 
standing: 
F. W. Slack 


G. Herreshoff 


Bottom: 
G. C. Brown 
‘. _ Hale 
G. . Delaney 
R. x. Janeway 
F. C. Mock 


vides a unified agency for the all contacts with 


outside organizations. 
Members 


Society in 


nave been known to feel that committee work 
touched them not at all; that it was something that went on 
behind the Such unwarranted. Any 
member of the Society can attend any committee meeting he 
wishes and listen to what takes place. There have been times 
in the past when the size of the committee bulked so large 
that it was impractical to encourage visiting, and, of course, 
such instances may occur again. 

Several paragraphs back we explained how appointments 
to committees are made, but we did not state how the human 
material is brought to the fore. How 
ample, set about getting on a committee? 

Often the best possible starting point for administrative 
committee work is with the local or Section organization. 
These groups may be in reality the practice courses and prov 
ing grounds for national committee work. They afford an 
opportunity to get to know a large number of people more or 
less intimately, to share experience with them, and to acquire 
an even broader viewpoint. Many men have found them 
selves greatly helped by the experience of standing up and 


scenes. feelings are 


would you, for ex 


expressing coordinated thought before such an intimate circle, 


as the prelude to meeting larger bodies. 

While a may be brought out into the limelight 
through Section activities and his value for technical com 
mittee work made more evident, a good apvroach to this 
latter type of service is through the technical committee chair 
men. It is the chairman who knows the needs and possibili 
ties, who can match up men and jobs and give suggestions. 

We might safely express committee work as the means by 
which the Society member can acquire for himself an un 
earned increment. 


man 
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These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between April 15, 1938, and 
May 15, 1938. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


Baltimore Section 

Grow, Rospert J. (A) branch manager, Gar 
Wood Industries, Inc., 2267 Kirk Ave., Balti- 
more, Md. 

HuGuHes, GreEorRGE GRANVILLE (A) automo- 
tive tune-up engineer, Ethyl Gasoline Corp., 
1102 Court Square Bldg., Baltimore, Md. 

Porter, Russecy (J) engineer, Glenn L. Mar- 
tin Co., Baltimore, Md. (mail) 2800 W. La- 
tayette Ave. 


Canadian Section 


CUMBERLAND, IAN HucGu (A) president, Bear 
Equipment & Services, Ltd.; managing direCtor, 
Spring Service, Ltd., 44 Gerrard St., West, To- 
ronto, Ontario. 

Innes, J. S. (A) president, J. S. Innes, Ltd., 
1261 Bay St., Toronto, Ontario. 

KiRKPATRICK, CLARENCE WARREN (M) auto- 
motive engineer, Sun Oil Co., Bouchette St., 
Toronto, Ontario, Canada (mail) 46 Bucking- 
ham Ave., Oshawa, Ontario. 

Witson, JAMES CALVIN (A) manager, 
Service Division, Thompson Products, Ltd., St. 
Catharines, Ontario. 


sales 


Chicago Section 

BoGEN, JOHN SHEPARD (J) fuel research engi- 
neer, Universal Oil Products Co., Drawer C, 
Riverside, Ill. 

Brown, Epwin C. (M) assistant chief engi- 
neer, Western Austin Co.; Austin Western Road 
Machine Co., Aurora, IIl. 

Duprert, Davip (J) engine 
tional Harvester Co., Chicago (mail) 
Mayfield Ave. 

Henpricks, Geratp FE, (A) president, Hen- 
dricks Research Corp., 180 N. Wabash Ave., 
Chicago. 

Keatinc, J. B. (A) general manager, Truck 
Leasing Corp., 2917 S$. Wabash, Chicago. 

KNipPING, HERMANN (A) assistant sales man 
ager, W. Ferd. Klingelnberg Soehne G.m.b.H., 
Remscheid, Germany (mail) c/o Plycar Co., 
154 E. Erie St., Chicago. 

Koszina, JoHN O., JR. (J) engine tester, In- 
ternational Harvester Co., Chicago (mail) 314 
N. Delaplaine Rd., Riverside, Ill. 

Smir_, Ricuarp L. (J) engineer, Borg & Beck 
Division of Borg-Warner Corp., Chicago. 

SunpFor, ALFRED Haro.p (J) research 
oratory assistant, International Harvester 
Chicago (mail) 3210 Arthington St. 

SUNDSBAK, JOHN (A) automotive and Diesel 
instructor, automobile repairing, Federal Auto 
Engineering School, Chicago (mail) 7326 Stew- 
art Ave. 

WaLkerR, ALFRED RussELt (M) electrical en- 


Interna- 
148 N. 


tester, 


lab- 


Co., 


gineer, equipment, Illinois Central Railroad, 
Chicago. 
Wituiams, Sipney J. (M) director, Public 


Safety Division, National Safety Council, 20 N. 
Wacker Drive, Chicago. 


Cleveland Section 


CLarK, ARTHUR M. 
Hercules Motors Corp., 
716 Shadyside, S. W. 

Crow ey, JoHn C. (M) chief engineer, Dill 


(M) 
Canton, 


quality engineer, 
Ohio (mail) 


ers Qualified 


Mfg. Co., zoo E. 82nd St., Cleveland 
2115 Hampstead Rd., Cleveland Heights. 
CuMMINGsS, RoperT E. (J) engineer, experi 
mental dept., Thompson Products, Inc., Cleve 
land. 
Hacen, Kart Ropert (M) chief draftsman, 
fuel injection equipment engine dept., Timken 


(mail ) 


Roller Bearing Co., Canton (mail) 243 Raff 
Rd., N. W. 
Horrtz, NorMan (J) engineer, Thompson 


Products, Inc., Cleveland. 

Maac, O. L. (M) lubrication 
search chemist, Timken Roller 
Canton. 

Orr, GLENN H. (J) mechanical engineer, ex 
rezimental dept., General Tire & Rubber Co., 
Akroa (mail) 58 Dodve Ave. 

Reeves, LEonarp W. (A) salesman, Thomp 
son Products, Inc., Cleveland (mail) 16300 S. 
Moreland Blvd., Shaker Heights. 

Ritey, Russert G. (A) field 
Thompson Products, Inc., Cleveland. 

SUNDORPH, EiLer C. (M) president, general 
manager, Sundorph Aero. Corp., Cleveland Air 
Cleveland. 


engineer, re- 
Bearing Co., 


enginecr, 


port, 


Daytcn Section 


Cart, JAMEs W. (M) superintendent, Si 
monds Worden White Co., 1101 Negley Place, 
Dayton, Ohio. 

Henry, Ropert H. 
Dayton Division, 
Dayton. 

Kimsey, Wittiam A. (M) chief engineer, 
Rearwin Airplanes, Engine Division, Kansas 
City, Kan. (mail) 1646 Mears Ave., Cincinnati, 
Ohio. 


(A) 


Simonds 


assistant 
Worden 


manager, 
White Co., 


Detrcit Section 


Beatty, Georce A. (J) mechanic, Pontiac 
Exper. Engrg., Pontiac, Mich. (mail) 53 Flor 
ence Ave. 

Farr, WittiaM W. (J) engineer, National 


Stamping Co., 630 St. Jean, Detroit (mail) 237 
Merryweather, Grosse Pointe Farms, Mich. 


Hayes, Wittiam M. (A) district manager, 
Air Reduction Sales Co., 7991 Hartwick St., 
Deciroit, Mich. 

Horner, Henry G. (A) chief inspector, 
Chrysler Motors Corp., Detroit (mail) 263 


Tourain Rd., Grosse Pointe Farms, Mich. 
Hunt, CHARLES KELLoGG (M) research chem- 
ist, Sharples Solvents Corp., Wyandotte, Mich. 
Huntoon, CHarves H., Jr. (A) sales engi- 
neer, Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. (mail) 3308 Eaton Tower, Detroit. 
Lenz, ARNOLD (M) assistant manufacturing 
manager, Chevrolet Motor Division of General 


Motors Corp., 300 N. Chevrolet Ave., Flint, 
Mich. 

Miccer, J. Musser (A) lubrication engineer, 
Standard Oil Co. (Indiana) 1o11 Fourth St., 
Detroit. 

MitrcHett, Roy T. (A) Detroit representa- 


tive, New Process Gear Corp., Syracuse, N. Y. 
(mail) 631 New Center Bldg., Detroit. 

Neorr, Harry R. (J) student engineer, Sagi 
naw Steering Gear Division of General Motors 
Corp., Saginaw, Mich. (mail) 125 N. Mason. 

PrieBE, Epwarp Henry (M) superintendent 
of machining, Chrysler Corp., Detroit (mail) 
18675 Gainsborough. 

Somes, Howarp Epwarp (M) consulting en 
gineer, Budd Wheel Co., Detroit (mail) 1o49 
Yorkshire Rd., Grosse Pointe Park, Mich. 

WaLpscHMIDT, Epwarp K. (M) metallurgical 


engineer, Jones & Laughlin Steel Corp., 2111 
Fisher Bldg., Detroit, Mich. 
Indianapolis Section 

Booto, Paut E. (A) branch manager, Na- 


tional Supply Co. of Pa., 434 Merchants Bank 


Bldg., Indianapolis, Ind. 
Wonprirs, CHARLES (A) 


HENRY director, 
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National Accounts Division, Studebaker Sales 
Corp. ot America, South Bend, Ind 
Kansas City Section 

Britron, S. Corwin (J) chemist, charge of 


Kansas City section, Phillips Development Lab 
oratory, Phillips Petroleum Co., 268, Kan 
sas City, Kan. 


Box 


JoHNson, ArtTHUR F. (A) automotive 1] 
neer, Ethyl Gasoline Corp., 1917 Buchanan, 
North Kansas City, Mo 
Metropolitan Section 

LEASENFELD, CHARLES J. (J) cor pondent, 
C. J. Tagliabue Mfg. Co., Brooklyn, N. Y. 
(mail) 170-26 Henley Rd., Jamaica, L. I., N.Y 

Massty, THomas L. (A) combustion engi 
necr, Gulf Oil Corp., 17 Battery Place, New 
York City (mail) Wilson Ave., Port Monmouth, 
N. J. 

Penrost, Wittiam F. (A) general manage 
Empire Electric Brake Co., 875 Broadwa 
Newark, N. J. 

SARGENT, HERBERT JACKSON (J) junior engi 
neer, Kollsman Instrument Co., Inc., 8008 45th 
Ave., Elmhurst, L. 1., N. Y. (mai Grant 
Ave., Jersey City, N. J. 

SmitrH, ARTHUR E., Jr. (J) sales, Smith & 
Gregory, 535 W. 35th St.. New York City 
(mail) 152-20 Roosevelt Ave Flushing, L. I., 
N. Y. 

STESEN, SrTeEN (A) chief clerk, Texas ( 
135 E. 42nd St., New York Cit 

STEWART, GrorGe E. (A) president, genera 
manager, Stewart Sales & Service, Inc., 32-37 


Queens Blvd., Long Island City, N. ¥ 


Milwaukee Section 


SARTWELL, CLINTON EpGarR (M) chiet engi 
neer, Oshkosh Motor Truck, In Oshk 
Wis. (mail) 368 22rd St. 


Northern California Section 
Acerep G. (M) researcl win 
Development Co., Emeryville, Calif 


CATTANEO, 
Shell 


Hirt, Paut R. (J) instructor, Polytechni 
College of Engrg., Oakland, Calit nail) 5425 
Grove St. 

MerRILL, Homer DwicuH1 J) jumior 
chanical engineer, Tide Water Associated Oi 
Co., Associated, Calif. (mail 152 Kentuck 


Ave., Berkeley, Calif. 


Wuirr, Trescotr S. (M) junior Wwineer 
Enterprise Engine Co., 2902 19th St., San Fra 
cisco (mail) 950 Pine, Apt. 209 


Philadelphia Section 
Harry (M) en 


BERNARD, 
Mfg. Corp., S. roth St., Allentown, Pa 


716 N. 24th St 


inec! yu 


Pittsburgh Section 
Eperce, Witviam F. (A 


manager, O:l Di 
ion, Dauler 


Benzol Division of 





Neville P. O., Pittsburgh, Pa. 

Fircu, Ectery R. (M) chiet en Bendix 
Westinghouse Automotive Au ke Co., Pit 
burgh, Pa. 

O'’Nemt, BERNARD ANDREW (J) researcl 
gineer, Gulf Research & Development Co., P.O 
Drawer 2038, Pittsburgh (mai st Me 
wood Ave. 

Southern California Section 

KESEMANN, WititiaM (M) partner, Wilsor 
Kesemann Engrg. Co., 52 N. Ash St., Ventura 
Calif. 

KNosLock, FREDERICK DetsripcGe (M) Bun 


Auto Glass Mfg. Ce 
Tanda Co., Ds 


dy Tubing Co., Detroit; 
Wyandotte, Mich.; Thornton 


troit: California Institute of Technology, Pasa 
dena, Calif. (mail) 258 S. Hudson, Pasadena, 
Calif. 

Lynn, Tep (A) president, treasurer, genera 
manager, Aircratt Accessories Corp., 3732 San 
Fernando Rd., Glendale, Calif. (mail) 1917 


Watson St 
Suantey, F. R. (M) 


(Continued on 


chiet engineer, (Curt 


page 
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Wright) Technical Institute of Aeronautr 
Grand Central Air Terminal, Glendale, Calit 
Washington Section 
Hiceins, Horace Ricnarp (J unior me 


chanical engineer, National Bureau otf Stand 


ards, Washington, D. C 


Outside of Section Territory 
(M) 


BoRNSTEIN, Hyman director ot 


Wora 
tories, Deere & Co., Moline, Ill 
FisHeR, WittiaMm Hype (A) automotive en 
yineer, Gulf Oil Corp., 600 Hurt Bldg., Atlanta 
Ga. (mail) 1527 McLendon Ave 
KoerLikeR, WaLTerR R. (J) service engineer 
ing, Scintilla Magneto Co., Sidney, N. Y. (mail 
Unadilla, N. ¥ 
Tait, A. R. (A) president, manager, Centra 


Motors, Ltd., 225 St New 

Brunswick, Canada 
TocGnoLta, TuLtitio (M, 

Scintilla Magneto Co., In 

5 Weir St 


George St., Moncton, 


research engineer, 


Sidnev, N. Y. (mail) 


NEW MEMBERS QUALIFIED 


Foreign 
BAMFoRD, JosHuta (F M) technical adviser 
Directorate of Army Contracts, War Office, Cax 


ton House West, 
mail) “Cleve 
Middl sex 
BLAIR, Martin (F M) chiet 
Ovist, y rinidad Leaseholds, | td.., 1 London Wall 
Bldg., London E. C. 2 
CuRNOW, 


Tothill St., London S. W. 1 
Westbrook Rd., Heston, 


don,” 54, 


SIDNEY technol 


| ENNOX (} M) 
nyineer, Vacuum Oil Co., P. O 
Johannesburg, South Africa 
Davies, JoHN James (1 
Ansett Airways, Ltd., 
Melbourne, Victoria, Australia 
Dopps, Epwixn Marnieson (F 
Anglo American Oil Co., Ltd., 


technical 
Box 1043, 


Henry 


M) chiet 
Essendon 


enyineecr, 
\erodrome, 


M) engineer, 
36 Queen Anne’s 


Gate, London S. W. 1 (mail) “Broomfield,” 
Swiss Ave., Watford, Herts. 

ForsLUND, OLtor Ruspen (F M) A. B. Lands 
verk, Landskrona, Sweden 

Hucues, Ricuarp CHarvron (F M) develop 


Humber Hillman Co... Ltd 
1s Browett Rd 


ment engine¢ Tr, 
Coventry (mail) 


Applications Received 


The applications for membership 
received between April 15, 1938, 
and May 15, 1938, are listed here- 
with. The members of the Society 
are urged to send any pertinent in- 
formation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


Buffalo Section 


WiepMan, Grorat P 
i). 


owner, Wiedman Bod) 
N. Tonawanda, N. ¥ 


Canadian Section 


Baitey, Wittiam G. D., garage superinten 
dent, Loblaw Groceterias Co. Ltd., Toronto, 
Ont. 

Wartton-Batt, AtBert Eric Conant, sales 


manager, Stromber 
Toronto, Ont 


gy Spark Plug Co. of Canada, 


Chicago Section 


AuKERS, ALBERT J., engineer, Victor Mfg. & 
Gasket Co., Chic ago. 
Crew, Ben L., sales engineer, Ajax Electric 


Co., Milwaukee, Wis. 

Hinpert, James S., maintenance statistician, 
United Air Lines Transport Corp., Chicago. 

Kerrerinc, E. W., engineer, Electro Motive 
Corp., LaGrange, IIl. 

McA.uister, S. G., president, International 
Harvester Co., Chicago. 


Cleveland Section 


McCrea, Cuarirs H., general manager, Na 
tional Malleable & Steel Castings Co., 
land. 

Rotn, Jay M., assistant chief engineer, Pump 
Engineering Service Corp., Cleveland. 

MaKLey, Wiii1aM C., chief works engineer, 
Timken Roller Bearing Co., Canton, Ohio. 

WecksteIn, SAMson M., chief engineer, In- 
dustrial Division, Timken Roller Bearing Co., 
Canton, Ohio. 

Wicuorek, E. F., chief draftsman, 
Engineering Service Corp., Cleveland. 


Cleve- 


Pump 


Dayton Section 


HERBOLSHEIMER, Emit L., president, Defiance 
Pressed Steel Co., Marion, Ohio. 


Perky, Wittiam J., senior procurement 1n 
spector, Materiel Division, U. S. Army Au 


Corps, Dayton, Ohio 


Detroit Section 


FuENTE, Benyamin, draftsman, Marvel Car- 
buretor Co., Flint, Mich. 

Git.Lic, FERp, assistant, aero research, Ethy! 
Gasoline Corp., Detroit. 

Kutt, Water A., chief engineer, Saginaw 
Steering Gear Division, Saginaw, Mich. 

OswaLp, JoHn, chief body engineer, Olds 


Motor Works, E. Lansing, Mich. 
SwIGERT, ARTHUR MELVILLE, Jr., 
research, Chrysler Corp., Detroit. 
WEINBERG, Epwarp J., assistant chief engi 
neer, Saginaw Steering Gear Division, Saginaw, 
Mich 
WitrHROw, 


production 


LLoyp, project engineer, General 


Motors Research Division, Detroit 


Indiana Section 


Aspott, Ratpu Gorr, development engineer, 


Pierce Governor Co., Anderson, Ind. 
Bowes, CHaries E., vice-president, Bowes 
Seal Fast Corp., Indianapolis, Ind 


Kansas City Section 


Wirtrt, Epwarp H., president, Witte Engine 


Works, Kansas City, Mo. 


Metropolitan Section 


Carstrens, JOHN H., 102-55 63rd Drive, For 
est Hills, New York. 
FaRRELL, RaymMonp J., 33 Daskam_ Park, 


Stamford, Conn. 
Kunc, Joun F., JRr., research chemist, Stand 
ard Oil Development Co., Elizabeth, N. J. 


Lanpes, Wiriiam S., president, Celluloid 
Corp., Newark, N. J. 
Moore, Vincent T., stress analyst, Wright 


Aeronautical Corp., Paterson, N. J. 

Rounps, THoMaAs EMERSON, JR., assistant chief 
engineer, Norma-Hoffmann Bearings 
Stamford, Conn. 

SCHOENBAUM, GEORGE H.., 
of N. J., New York City. 


Corp.., 


Standard Oil Co. 


Milwaukee Section 


Swirzer, R. L., experimental engineer, Wis- 
consin Motor Corp., West Allis, Wis. 


New England Section 
Rocers, Wirtiiam M., 
City of Boston, Boston. 


School Department, 





5 
MarHek, |} HAMBIAH (A) examiner of motor 
irs, Kandy, Ceylon 
PETTERSON, HELMER (F M) service manager, 


Gustaf Byrenius A. B., Vathallavagen 
Stockholm, Sweden. 

Rzeczycki, JozeEr (F M) chief, Aircratt En 
wine Section, Institute of Researc! 
for Aeronautics, Rakowiecka 2B, Warsaw, Po 
and (mail) Odynca 53 m.1, Warsaw 12 
Poland. 


143, 


Accessories 


Fetix Bowker (J) draftsman 


SCHOFIELD, 


English Racing Autos., Ltd., Bourne, Lincoln 
shire, England (mail) 10 West Rd. 

Van Wame cen, J. W., Jr. (F M) chief 
Technical Dept., Royal Automobile Club of 
Holland, The Hague (mail) Ejikenlaan 1&8 
Wassenaar 

Wicks, Joun Wirtiam (F M) assistant t 


technical officer, London Passenger Transport 
Joard, 566 High Rd., Chiswick, London W. 4 


WituiamMs, Gwitym (F M) director, work 
nanager, James & Co. (Birmingham) Ltd 
Halesowen, England (mail) 13 Stennels Ave 
Quinton, Birmingham 32. 

SHaw, Ear, JR., assistant registrar, | i) 
Lnesel Corp., Boston. 


Oregon Section 
Orro A., 
(,as & Coke 
Sveap, JoHN L. 
solidated Freight Lines, Inc., 


OLson, garage manager, Portland 
Co., Portland, Ore. 
S., Jr., chief engineer, Con 


Portland 


Pittsburgh Section 
AusTen, Ropert N., 
Spring Co., Pittsburgh. 


sales manager, Iron’ City 


Southern California Section 


Caruart, W. H., assistant chiet 
Jadson Motor Products, Bell, Calif. 


engineer 


Southern New England Section 

Ruines, THomas B., aeronautical engineer 
Research Division, United Aircratt Corp., East 
Harttord, Conn. 

SHearer, Har P., president, Conn. Tel. & 
Elec. Corp., Meriden, Conn. 


Washington Sectidn 


Davipson, Lr. Cot. Howarp C., U. S. 
\ir Corps, Washington, D. C. 

WatstrromM, JoHn A., purchasing officer, Pro 
curement Division, Treasury Department, Wash 
ington, D. C. 


Army 


Outside Section Territory 


\ncLemyer, H. B., assistant manager, Amer 
ican Air Filter Co., Louisville, Ky. 

Bosuorr, Wirtiam Henry, shop manager, 
U. S. A., Quartermaster Corps, Fort Bragy, 
Mm 43. 

Hayes, E. J., vice-president, Midwest Dairy 
Products Co., DuQuoin, Ill. 

MacFarvane, W. C., president and general 
manager, Minneapolis Moline Power Implement 
Co., Minneapolis, Minn. 

McKay, H. J., vice-president, National Bat 
terv Co., St. Paul, Minn. 

PowrLt, Knox A., research engineer, Minne 
apolis Moline Power Implement Co., Minneap 
olis, Minn. 


Foreign 


Maclver, P. R., technical manager, O. K 
Supreme Motors Ltd., Birmingham, England. 

Osporne, LEONARD Frank, Armstrong Sidde 
ley Motors Ltd., Coventry, England. 

STREET, LeonarpD T., sales engineer, Automo 
tive Parts Co. Ltd., London, W. 1, England. 

Teves, Heinz, vice-president, Alfred Teves 
Maschinen Fabrik, Frankfurt am Main, Ger 


many 

















About SAE Members: 








Odbert P. Wilson has been elected execu- 
tive vice-president and treasurer of the Norma- 
Hoffmann Bearings Corp. This action dele- 
gates additional executive duties and responsi- 
bilities to Mr. Wilson, who has been associated 
Walter M. 
Nones was re-elected president of the com- 
pany. 


with the company for 24 years. 


Howard Dingle, president, Cleveland 
Worm & Gear Co., has been elected president 
of the American Gear Manufacturers Associa- 
tion, succeeding H. H. Kerr, president of Bos- 


ton Gear Works, Inc. 


H. W. Graham, 
Jones & Laughlin Steel Corp., recently discussed 
“The Influence of the Metal Being Cut” at a 
symposium on the machinability of metals spon 
sored by the Pittsburgh Chapter of the American 
Society for Metals. 


general metallurgist, 


Clinton E. Stryker has become a partner 
of McKinsey, Wellington & Co., Chicago, con 
sulting management engineers. Prior to joining 
this firm in 1936, Mr. Stryker was chief engi- 
neer of the Fansteel Metallurgical Corp. and 
vice-president and general manager of the Ramet 
Corp. of America, a subsidiary. 


Philip G. Johnson has been elected presi- 
dent of the Kenworth Motor Truck Corp., 
Scattle, Wash. He was previously vice-president 
of the company. 

Charles E. Wilson, vice-president of Gen- 
eral Motors Corp., was general chairman of the 


C. E. Wilson 


Active in Safety 





conference committee of the Michigan Stat 
Wide Safety Conference held in Detroit lat 
last month. 

Lothair Teetor has been advanced from 
vice-president to president of the Perfect Cir 


cle Co., Hagerstown, Ind., and Ralph R. 
Teetor, head of the company’s engineering 
department, has been made _ vice-president. 


Ralph R. Teetor is a past-president of the SAE. 


Truck Show Officers 


]. F. Winchester, Standard Oil Co. of New 
Jersey, has been elected president of the Na- 
tional Motor Truck Show, Inc., sponsors of the 
fifth annual National Motor Truck Show to be 
held in New York, Nov. 9-15. Other SAE 
members serving as officers are Clayton Farris, 
Trucktor Corp., vice-president; and directors 
George W. Kuhlman, Heil Co.; John B. Rosen- 
quest, Autocar Sales & Service Co.; George H. 
Scragg, Brockway Motor Co., Inc.; John F. 
Creamer, Wheels, Inc.; W. W. Cromley, Hercu- 
les Motors Corp., and H. M. Daniels, 
Wheel Drive Auto Co. 





Four 


F. Francis Donoghue, experimental engi- 
neer, Worthington Pump & Machinery Corp., 
has been transferred Buffalo, N. Y., to 
Harrison, N. J. 


from 


Roger E. LeBianc is engineering drafts- 
man with the Bullard Co., Bridgeport, Conn. 
He was previously a member of the SAE 
Student Branch at Massachusetts Institute of 
Technology. 

Frederick C. 


Crawford, president, 


Thompson Products, Inc., has been named 
first vice-president of the Cleveland Chamber 
F. C. Crawford 


C. oF ¢. 


) stent 
Presideni 





otf Commerce, C. I. Ochs, president, Eaton 
Manufacturing Co., has been made a member 
of the executive board, and George S. Case, 


chairman of the board, Lamson & Sessions Co., 


has been added to the board of directors. 


H.o. Kelly, chief, section of safety, 


reau. of Motor 


Bu 
Carriers, Interstate Commerce 
Commission, Washington, sailed from New 
York May 18 to represent the Commission at 
an International Labor Conference to be held in 
Geneva, Switzerland, early this month. Mr. 
Kelly, as a member of the SAE Overseas Rela- 
tions Committee, will carry word of the So 
1939 World Automotive Congress to 
l.uropean engineers. 


Paul G. Fitzpatrick has joined the De- 


troit Compensating Axle 


clety’s 


Corp. as salesman, 


vith headquarters in New York. He was for 
merly manager of Fitzpatrick-Thornton Fleet 
Sales, New York. 


Kishline Willys’ Assistant Chief 


Floyd F. Kishline, Detroit Section chair- 
man, has gone to Willys-Overland at Toledo 
as assistant chief engineer, under vice-president 


+ 


tf engineering D. G. Roos. 


Mr. Kishline has been 
Graham-Paige, with which company he was 
associated for many years. Early in his auto- 
motive career, he was experimental engineer 
for Saxon, one of the early American light cars. 


chief engineer of 


Mr. Kishline was vice-president of the SAE 
in 1934, and is at present a member of the 
Passenger Car Activity Committee, the Gen- 
eral Research Committee, several fuels research 


committees, and is vice-chairman of the Pas- 
senger Car Division of the Standards Com- 
mittee. He was born in Lincoln, Neb., and 


was a first lieutenant in the Motor Transport 
Corps during the World War. 
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Fellowships Offered 
Miller McClintock, director, Bureau for 


Street Traflic Research of Yale University, has 
announced that the Bureau is offering 15 
graduate fellowships in the field of street and 
highway trafhc control, each in the amount of 
$1,400. Applicants should have a sound college 
training and should the 
initiative, and mental capacity to 
to succeed in_ positions 


possess personality, 
enable them 


requiring cooperative 


eflort and administrative ability, according to 
the announcement. Further details may be ob 
tained from the Bureau at Strathcona Ha 

Yale University, New Haven, Conn. 


F, A. Lorenz, Jr., 
American Steel Foundries, Chicago, has be« 
awarded the Joseph F. Seaman Gold Medal tor 
his leadership and accomplishments in the mai 


vice-president 


agement and commercial phases of casting ma 
ufacture and his service to the foundry indu 
try. The presentation was made at the annu 
vanquet of the American Foundrymen \ 

ciation held in Cleveland May 18. 


W. O. Will, forme! il nyvineer witl 
fool Equipment Sales Cx Chicago, 1s n 
chief engineer of the Service Tool Die & Ma 
tacturing Co., of the same cit 


William L. Batt, president, SKF In 
tries, Inc., participated in a public forum d 
cussion on ways and means by which e1 
ment can be increased and business aide 
sponsored b the American Engin 


Council in Philadelphia, May 12 


C. A. Musselman, president, Chilton C 


Philadelphia, spoke on “Public and Indust 

Relations” at the fourteenth annual spring co 

vention of The Associated Business Papers, I: 
G. Graham Davidson, former! 


naulical chyineer, Allison Engineering Co., 
joined the Curtiss-Wright Corp., St. Li 
Airplane Division, at St. Louis, Mo. 


David L. Gundry i: 
engineer of Lewis American 
Rochester, N. Y. He was previously resear 
issistant, White Motor Co., Cleveland 


assistant to the chict 


Airways, Inc., East 


Henry Ford has been named recipient of 


the James Watt International Medal by the 
British Institute of Mechanical Engineers. ‘Thi 
iward, considered one otf the highest honors in 
ngineering, is made every second year to com 
memorate the birth of James Watt, inventor of 


the steam engine in 1736. 
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Paul W. Litchfield, president of the Good- 


year Tire & Rubber Co., sailed from New York 
early last month to attend the annual meeting 
of Goodyear Tyre & Rubber Co., Ltd., in 


England 


Fred k. Wl eick, chicf engineer, Enginecr 
Research 


ippornted to the 


Corp., Washington, has been 


National Contest 


ny & 


Board or the 


Fred E. Weick 
Heads NAA 


Committee 





Nationa 


\eronautical Association anc AMIE’ 
hairman of its technical committee. Prof. 
llexander Klemin, Daniel Gugeenheit 
School of Acronauti New York l 

member ot this committee. 

Carl ]. Magnuson, who has been servic 
manager, electrical and radio department, Field 
Motor Car Co., Portland, Ore., is now owner ot 
Magnuson’s Keamath Junction Garage. Ash 
land, Ore 


]. Byron Jones, former instructor of 


neering, Casey 
joined the 


engi 
Acronautics, has 
Hartford, Conn., 


Jone School ot 
Fuller Brush Co., 
as experimental cnginee! 


7 ; ; 

R. E. Antheil has joined the 
department of the Bondall Co., St. Louis. Prior 
to this connection he was an engineer with thx 


Thermoid Co., Trenton, N. J. 


engineering 


Roy Fruchauf, vice-president in charge of 
Western Fruehauf Trailer Co., has 
changed his headquarters trom Detroit to Kan 


sas City, Kan. 


division, 


George E. Hunt, Jr., formerly test engi 
neer, General Motors Proving Ground, Milford, 
Mich., is now in the engineering testing division 


of the Allison Engineering Division, General 
Motors Corp., Indianapolis. 
' _ . P 
N.M.T.B.A. Convention 
SAE members were prominent at the Na 
uonal Machine Tool Builders’ Association's 
thirty-sixth annual spring convention in Chi- 
cago, May 2 and 3. 
Among those speaking before the conven 


tion were Tell Berna, general manager of the 
N.M.T.B.A.; Ertk Oberg, editor of Machinery 
]. Y. Scott, executive vice-president, Van Nor- 
man Machine Tool Co.; Henry C. Pierle, sec- 


retary, R. K. Le Blond Machine Tool Co.; 
Walter W. Tangeman, vice-president, Cincin- 
nati Milling Machine & Cincinnati Grinders, 
Inc.; and Clayton R. Burt, president, Niles- 


Bement-Pond Co. 


Proceedings Available 


Proceedings of the 17th Annual Meeting of 
the Highway Research Board, including 48 
papers under the headings of Finance, High- 
way Transportation Economics, Design, Mate 
rials and Construction, Maintenance, Traffic and 
Safety, and Soils Investigation are available. 
and may be ordered from the Highway Re- 
search Board, 2101 Constitution Ave., Washing 
ton, according to a report received at SAI 
Headquarters. The price is $2.25 per copy. 
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Abroad 








William S. Knudsen, president of Gen 
eral Motors Corp., earl ast 
a general 


month addressed 
twenty-sixth annual 
meeting of the Chamber of Commerce of the 
United States on Affecting Employ 
ment.” A. FE. Raymond, 
Douglas Aircraft Co., Inc., spoke at a round 
table luncheon conference on “Requirements of 
Expanding Aviation as Affected b 

Trends in Commercial Airplane Design.” 


session at the 


“Factors 


vice-pre sident, 


Future 


Frederick C. Brandt, formerly with In- 


eersoll Steel & Disc Co., Chicago, as product 
and tool engineer. recently joined the Pontiac 
Motor Division ot General Motors Corp., Pon 
tiac, Micl is dic design 

Frank A. Sharpe, former vice-president in 


charge of original equipment sales, Thermoid 
Rubber Co., Detroit, has been appointed direc- 
tor of sales of the Bondall Co. of St. Louis. He 
Detroit his 


vill make headquarte1 


C. M. Parsons, zon 


service manager for 
Pontiac Motor Division of General Motors Sales 
Corp.. has been transtert d from Albany, N.Y 


to Washington, D. C 


]. Howard Pile, 


ditorial director of Chek- 


Chart and chairman of the Chicago Section’s 
Publicity Committee, has just published the 
fifth edition of the ‘Service Man’s Guide to 
Automotive Lubrication,” a text book which 1 


iow in its twenty-fifth thousand. 

Nils Gustafsson recently was graduated as 
doctor of technology, being the first in Sweden 
to receive this degree in the field of automotive 

ngincering. He is retaining his 
consulting engineer with the Svenska Ackumu- 
ator Aktiebolaget Junger, Stockholm. 


position as 


F. E. Moskovics has been elected presi- 
dent of Roto-Shaver, Inc., New York, manufac- 
turers of an electric razor of which he 
the inventors. Mr. Moskovics also continues as 
chairman of the executive Dicto- 
vraph Products Co., Inc., of 


Walter A. Maynard, formerly of the 
White Motor Co. staff, has 
General Motors Sales and is 
the Cleveland Diesel Division. 


is one ol 
committee of 


New York. 


joined the 
located at 


sale S 
Corp. 
Engine 


SAE Aircrafter 
Killed in Crash 


Fred Whittemore, vice-president of Northwest 
Airlines and a member of the Society sincc 
1936, was one of the nine persons killed in an 
airplane crash near Los Angeles, May 16. 

The airplane, recently purchased by North- 
west Airlines for transport service, was being 
“ferried” from the factory to St. Paul for 
delivery when, off its course it struck the side 
of a mountain in a dense fog. 

Mr. Whittemore, after attending the 
versity of Minnesota, entered aviation in 
piloting his own airplane in 
vice. From 1928 until 1930 he flew air mail 
for Northwest Airlines, advancing to chief pilot 
in the latter vear. After serving in this ca 
pacity for two vears he was made operation: 
manager in 1933 and vice-president in charge 
of operations the following year. He held th 
latter position until his death. 

Mr. Whittemore was born in Minneapolis in 


1Q00, 


Uni- 
1925, 
commercial ser- 


D. E. Batesole has been named chief engi 
neer of the Norma-Hoffmann 
Stamford, Conn., 
R. Bott. Mr. 
engineer. 


Maj. Mark V 


Corps, United 


Bearings Corp., 


succeeding the late George 


Batesole had been assistant chiet 


Brunson, (Quartermaster 
States Army, has been appointed 


to membership on the Society’s Transportation 
and Maintenance Activity Committee. Major 
Brunson is officer in charge of war plans sex 
tion, Office of the Quartermaster General, War 


Department, Washington, D. ¢ 


Australian Engineers Meet 





A portion of those attending the 1938 
Automotive Engineering Convention 
sponsored by the Institution of Auto- 
motive Engineers, Australia, at Syd- 
ney, early in March, as a part of 
Australia’s 150th anniversary celebra- 
tion. 


In the front row, at the extreme 
right, is George W. Wolf, assistant 
general manager, General Motors Ex- 
port Division, who was the official 
SAE delegate to the convention. Next 
to him is A. R. Code, president of the 
Institution. At the extreme left is H. 
F. Hayward, chairman of the Institu- 
tion’s N.S.W. Division. Mr. Code and 
Mr. Havward are foreign members of 


the SAE. 








28 


Pr 


va 


(Continued from page 21) 






Fleet Superintendents’ 


Job an Important One 


@ New England 


F. K. Glynn, an expert on truck fleet opera- 
tion, was the speaker at the May 17 meeting 
of New England Section. The meeting fol- 
lowed an afternoon spent at Campello and 
Brockton where members inspected the service 
departments and new garage of the Eastern 
Massachusetts Street Railway Co. 

Chairman J. H. Walsh presided. He said 
that the SAE men would be amply repaid for 
attending to hear Mr. Glynn, who for years 
has directed fleet operations for the American 
Telegraph & Telephone Co. 

A fleet superintendent must have the ability 
to run his department so smoothly that all of 
the motor-vehicle-using departments of his com- 
pany will cooperate in accomplishing economi- 
cal motor-vehicle operation, Mr. Glynn told his 
hearers. 

He emphasized the value of an efficient fleet 
superintendent to his employers, and warned 
company executives that employment of a low- 
priced man in this capacity is false economy. 
An experienced, technically-trained fleet super- 
intendent — one who is able to sell an economy 
program to his executives and associates — has a 
value that cannot be over-emphasized, he de- 
clared. 

Mr. Glynn left no doubt but that a super- 
intendent, to properly carry out his many 
duties, must be both an enginccr and an execu- 
tive. Outlining the responsibilities of the super- 
intendent, Mr. Glynn listed the following: 
organization to operate a fleet; daily mainte- 
nance and general repair practices; selection of 
location and planning layout of garages and 
repair shops; collection and compilation of 
operating data; measuring operating results; 
selection and replacement of vehicles; purchas- 
ing; and driver training. In this last responsi- 
bility, he emphasized the importance of train- 
ing men to safely operate their trucks and to 
promptly report all accidents. 

Each of these duties was elaborated upon by 
the speaker. 

An interesting start for the meeting was the 
recognition given Albert Lodge, of Greenfield, 
treasurer of the Section for many years. He 
drives 100 miles down and back every month, 
reaching home after midnight, but has not 
missed a meeting in years. 

Robert F. Lybeck, on behalf of the Section, 
presented Mr. Lodge with a handsome bronze 
combination clock, temperature and humidity 


recorder, with a brass plate suttahly fyscrihed. 


S.A.E. JOURNAL 


Uses of Die Castings 
Outlined by Broughton 


@ So. New England 

W. W. Broughton of the technical staff of 
New Jersey Zinc Sales Co. discussed zinc with 
particular reference to new developments in the 
automotive industry at the May 4 meeting ot 
the Southern New England Section. 

He dispelled the old conception that onl\ 
soft ductile materials are used for die castings 
and contended that die-cast gears and wearing 
parts are quite practical Mr. Broughton 
pointed out that there are unlimited possibili 
ties of utilizing die castings where difficult 
shapes are encountered and large quantities ot 
parts are required. It is his opinion that die 
castings are serious competitors to pressed 
metals and sand castings. He also stressed the 
importance of purity in the zine of die- 
terials, 


All-SAE-Member Bill 
Draws Hearty Applause 
@ Philadelphia 


Unanimous and enthusiastic approval of the 
75 members and guests attending the first SAE 
Philadelphia Follies held May 11 at the Hotel 
Rittenhouse confirmed the belief of those who 
conceived the idea that a good evening's fun 
could be supplied by local talent. Undoubted!, 
surprised and delighted by the 


ast ma 


“sood as 


pro 
fessional” ability of the entertainers, the audi 
ence heartily applauded a parade of singers, 
pianists, banjo players, dialect story tellers, a 
harmonica player, and a violinist. Don Rose, 


Philadelphia Public Ledger columnist, concluded 
the program with his views as_ professional 
humorist and optimist on how to solve the used 
car problem. 

Impresario for the evening was Carroll Buzby, 
vice-president of the Chilton Co., who shook 
out a bag full of stories that had the group 
chuckling from start to finish. Under fire of 
constant heckling from a_ bungling waiter, 
Master of Ceremonies Buzby provided the con 
tinuity between Ten Stellar Acts billed on the 


program and demonstrated his diversity of 
talents with a concluding act on the banjo 
which called for both musical and acrobatic 
ability. 


The program led off with the piano team of 
Emil P. Gohn, test engineer, Atlantic Refining 
Co., and Herbert Estrada, electrical engineer, 
Philadelphia Electric Co. A group of three bal 
lads was sung by J. Barraja-Frauenfelder, con 


struction engineer, Sun Shipbuilding & Dry 
Dock Co. Billed as “Basso Profundo,” B. B. 
Bachman, vice-president and chief engineer, 


Autocar Co., sang four songs. 


As M. C. Buzby said in introducing J. P. 
Stewart, head of the automotive section, So- 
cony-Vacuum Oil Co., Inc., there’s no such 


creature as a fair violinist, “You either are or 
you aren't.” Mr. Stewart's performance def 
initely identified him as one of those who “are.” 
George Pooley, Mack Manufacturing Corp., set 
feet to stomping in rhythm with the staccato 
clacking of a pair of $125 bones. Both J. Van 
Hartesveldt, automotive laboratory, Atlantic Re- 
fining Co., and A. Ludlow Clayden, research 
engineer, Sun Oil Co., told yarns in dialect. 
Michael Annick, chief engineer and production 
manager, Wesel Manufacturing Co., journeved 
from Scranton, Pa., to give a fine performance 
with banjo. He was accompanied on the piano 
by O. M. Thornton, branch manager, Titeflex 
Metal Hose*Co. John C. “Doc” Geniesse, re 
search engineer, Atlantic Refining Co., cos- 
tumed in full cowboy regalia, wheedled tanta- 
lizing tunes out of a pocket full of harmonicas. 
Section Field Editor H. E. Blank, Jr., assistant 
editor of Automotive Industries, played a group 
of piano novelties. 

Much credit for the success of 


the evening 
yvoes to Henry Jennings, technica! 


editor. Com- 
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mercial Car fournal, and Herbert Hosking 
editor, Automotive Industries, who did the pre 
iminary work in developing the program. Mor: 
than a handful of those present were heard t 
say “Let’s do it again next year.” 


Student Branch Receives 
Charter at ““Open House” 
@ U. of Oklahoma 


The College of Engineering at the Univer 
sity. of Oklahoma joined members of th 
newly formed SAE Student Branch in celebrat 
ing the formal presentation of their charter at 


the College of Engineering “Open House, 
held in Norman, Okla., April 29. 
Presentation of the charter was made b 
Frank A. Suess, secretary of the SAE Tulsa 
Group, and it was accepted by Silas Gassett 


vice-chairman of the newly organized Branch 
Another “Open House” event was the 
ing of SAE Student Branch Member 
Welsh an student of the 
Engineering. 
Dean W. 


nam 
Donald 
honor College ot 
H. the Visitiny 
ngineers, including many members of — th 
SAE Tulsa Group, and introduced D. |} 
Hamilton, chairman of the Group, and Glenve: 
McConnell. Mr. Hamilton presented a 
“Volatility and Performance Characteristic 
ot Gasoline,” and Mr. McConnell spoke on 
‘Professionalizing Engineers.” 

In his paper Mr. Hamilton listed the 
that the motorist finds important in gasolin 
and then told how the refiners go about meet 
ing these requirements. 

Gasoline, he said, is often blamed tor 
failures that are really caused by other 
such as wrong lubrication, delayed valve a 
tion, improper carburetor adjustment, and 
gine design. He spoke particularly of 
lock, its causes, and how it can b« 

Mr. Hamilton believes that no 
tually forecast what fuels will be 
next few years. 
tion and 
refinery 


Carson welcomed 


paper 


on 


thing 


engin 


factor 


Vapor 
overcome 
one can ab 
like in th 
Re-forming, fractional extra 
polymerization will perhaps 
methods and result in higher octan 


chany 


than we now use, he declared. He stated that 
supercharging, especially in buses and trucks 
will come, and remarked that he believes th 


supercharger could be driven by an air turbin 

The dinner program was concluded at 
o'clock to permit the visiting 
participate in other “Open House” 
Other groups visiting the campus 
American Society of Mechanical 
the Professional Engineering 
homa City. 


nin 
enginecrs ¢t 
activitic 
were th 
Engineers and 
Society of Okla 


150 Attend Section’s 
Spring Dinner-Dance 


@ Metropolitan 


Nearly 150 members of the Metropolitan 
Section and their guests attended the spring 
dinner-dance May 16, at the Downtown Ath 


letic Club, lower Manhattan. Dr. J. O. Perrin 
a scientist with the Bell Telephone Labora 
tories, gave a popularized description of prob 


lems involved in “transporting words and 
music’ by wires and radio. He demonstrated 
his points with an elaborate array of loud 


speakers and controls. Past-Chairman T. ¢ 
Smith was in charge of the affair, and S. G 
Tilden, chairman, presided. 


Added Service-Member 
Privileges Proposed 


Action looking toward extending the pris 
ilege of voting and office-holding to 
members of the Society was taken at the Apri 
28 meeting of the Council. A recommendatior 
to this effect, including the necessar\ 
ments to the Constitution and By-Laws. 


servik 


amend 
made b 
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the Constitution Committee, was approved by 
the Council. 

By this action the proposed amendment to 
the Constitution will follow the regular pro- 
cedure for this step which includes its proposal 
at the Business the Society at the 
Summer Meeting at White Sulphur 
June 12-17, and it is being brought before the 
Business Session again at the Society’s 1939 
Annual Meeting, before being placed before the 
Society membership for vote. 


Session of 
Springs, 


Intelligent Compromise 
Basis of Civilization 
@ Canadian 


“We 


de mocracy 


started a marvelous civilization, a 
which we must continue to build 
upon intelligent compromise,” Dr. James Shelby 
Thomas, president of Chrysler Institute ot En- 
gineering, told 250 members and guests at the 
Canadian Section’s Annual Windsor Meeting, 
April 28. John D. Mansfield, _ president, 
Chrysler Corp. of Canada, Ltd., introduced Dr. 
Thomas, whose subject was “‘New 
Smart People.” 

“Everything we have created, including the 
automobile,” the speaker continued, “‘is the re- 
sult of the same type of intelligent compromise 
between the leading engineers of our day.” 

Three important man-elements exist in 
democracy, Dr. Thomas believes. These are the 


have 


Frontiers for 


any 


lew-giver, who provides and guards human 
rights; the prophet, who dreams of greater 
achievement in the immediate future: and the 


practical idealist, who is the most necessary of 
all, if civilization is to advance. 

“It is to this last that engineers 
belong,’ he declared, adding, ‘“‘you are the men 
who work the idealistic practicalities that bless 
men.” 

Section Chairman W. E. McGraw presided at 


group you 


a brict business session. At its completion he 
turned over the gavel to Richard W. Keeley, 
Windsor regional vice-chairman of the Section. 
Wallace R. Campbell, president of Ford of 


Canada, extended a greeting to out-of-town 
members and guests and P. H. Chapman, gen- 
eral manager of Long Manufacturing Co., Ltd., 


was the host of the evening. 


Camp Holabird Host 
To Two SAE Sections 


@ Baltimore 
@ Washington 
The Holabird Quartermaster Depot at Balti- 
more held open house, May 11, for members of 
the Baltimore and Washington Sections of the 
Society. The 40 who came from Washington 
were provided with a motorcycle from the out- 
skirts of the city to the Depot. The remainder 
of the 120 making the inspection trip were 
members and guests of the local Section. 
Arriving at Holabird the group assembled for 
luncheon and were greeted by Lieut. Col. Alfred 
S. Balsam, executive officer, and Lieut. Col. 
Drury K. Mitchell, commanding officer. T. W. 
Smith, chief engineer, spoke on the history of 
the Engineering Branch of the Motor Transport 
Division of the Quartermaster Corps, and Balti- 
more Section Chairman E. W. Jahn conducted 
a short business meeting. 
The atternoon 
a display of 


inspection program included 
of motor-vehicles 


demonstration of 


various 
stationed at the 


types 
Depot, a 
motor-vehicles over the test tour 
through the maintenance and repair 
shops, the motor repair shops and warehouses, 


course, and a 


railroad 


and the post museum. There was also an in 
spection and review of the Motor Transport 
Company. 

Bringing out the fact that what is now the 


Engineering Branch of the Motor Transport 


Division of the Quartermaster Corps was initially 
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Speaker and Chairman 


@ Canadian 
Dr. James Shelby 
Thomas, president, 
Chrysler Institute of 
Engineering, ex- 
plains a point to W. 
E. MeGraw, chair- 
man of the Canadian 
Section. Dr. Thomas 


was speaker at the 
Section’s April 28 
meeting. He also 
will be a_ featured 
speaker at the So- 


ciety’s Summer 
Meeting to be held 
at White Sulphur 
Springs, W. Va.. 
June 12 to 17. 


created in 1916 when the Quartermaster 
eral sent a civilian engineer to study the 
lems which confronted the 
ganizations of the 
Mexico, Mr. Smith 
present time. 

The Punitive Expedition and the World War, 
he said, accelerated recognition of the necessity 
for an organization within the War Department 
to cope with military transport problems. In 
the spring of 1917, with the assistance of the 
SAE, he continued, specifications for Standard 
Class “A” and “B” military trucks were finally 
approved, edited, and published by the Quarter 
master Corps. 

Declaration of war in April 1917, Mr. Smith 
stated, provided the final impetus for formula 
tion of the Motor Transport Division, and when 
an executive order authorized the Quartermaster 
General to design a standard 3-ton military 
truck and allotted funds for the hire of the 
necessary personnel to accomplish this task, its 
existence became a fact. In the spring of 1918, 
he continued, the American Expeditionary Forces 
issued General Order 20, which created a new 
Army organization known as the Motor Trans 
port Service of the A.E.F. This order, he said, 
was the basis of the War Department General 
Order 75 which created the Motor Transport 
Corps of which the 
a part. 

Two 


Gen 
prob 
motor transport o! 
Punitive Expedition 
traced its 


into 


Engineering Division was 


vears after 


the Armistice, Mr. Smith 
explained, the Motor Transport Corps reverted 
to its foster parent, the Motors Division of the 
Quartermaster Corps, and has remained as such. 

The present scope of the work covered by this 
branch, as outlined by Mr. Smith, includes: pre- 
paring of purchase specifications for experi- 
mental vehicles and special equipment required 
for military vehicles, hand tool equipment, shop 
equipment and supplies, and tactical and ad- 
ministrative vehicles purchased under annual 
appropriations for motorizing the Army and the 
National Guard; designing special body equip 
ment, fire protection equipment and tool and 
maintenance equipment; analyzing of bids re 
ceived by the purchasing department to de- 
termine compliance with specification require- 
ments; and editing requisitions received from 
field organizations for correct nomenclature and 
addition of necessary requirements. These are 
but a few of the many important duties men 
tioned by the speaker. 


Student Branch Elects 


The Student Branch at Ohio State Univer- 
sity held a business meeting on March 30 at 
which the following officers were elected for 


the spring quarter: Dean Coe, chairman; Jerome 
A. Scerba, Roy J. Zook, 


tary, and James D. Manney, treasurer. 


vice-chairman: secre- 
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Student Branch Charter 
To University of Michigan 


The newest SAE Student Branch is located on 
the University of Michigan campus. Its forma- 
tion was approved by the Council at its April 
28 meeting, following a petition signed by i2 
faculty members and 24 enrolled SAE student 
The establishment of 
this new Branch brings the total number of SAI 
Student 

The 


oldest 


members on the campus. 


Branches to ten. 

of Michigan is one of the 
the United States. 
It was founded in 1817 and in 1837 provision 


University 
technical schools in 


was made for instruction in engineering. In 
1895 the College of Engineering was established 
as a separate department of the University. In 
was revealed that the Uni- 
versity of Michigan ranks third of all engineer 


ing schools in the number of alumni included 


a recent survey it 


in the current edition of Who's Who in 
Engineering. 
The following SAE members are on _ the 


faculty of the University: E. A. Stalker, head of 
the department of aeronautical engineering; W. 
E. Lay, professor of mechanical engineering; J. 
M. Nickelsen, professor of mechanical engineer- 
ing; E. T. Vincent, professor of mechanical 
engineering; C. W. Good, associate professor of 
engineering; W. W. Bishop, li 
brarian; George G. Brown, professor of chemical 

Hugh E. Keeler, 
engineering. There 
student members or the campus. 


mechanical 
engineering; professor of 


mechanical are 36 SAE 


Pitching Contest Summer 
Meeting Golf Innovation 


The Golf Tournament Committee has a full 
program scheduled for the Summer Meeting at 
White Sulphur Springs. 
the which 
three balls will be hit from the 18th tee to the 
18th green on the old White Course. The low 
est total footage of the balls from the cup will 


An innovation will be 


“Pitching-to-the-Green” contest in 


decide the winner. 

Other events include the SAE Tournament of 
36 holes, medal play; daily “kickers” 
tournaments for 


handicap 


men and women, and _ the 
ladies’ championship tournament. 

Frederick W. Mesinger is chairman of the 
committee. Working with him are Raymond L. 
Delmar D. Macy O. 


Carlson and Robert Gannett. Mrs 


Morrison, 


Ray 


Robertson, 
Teetor, 


H. O. Johnson is in charge of the ladies’ event 
Carroll is SAE staff contact. 


and FE. L. 
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Effect of Headlights 
Upon Vision Explained 


@ No. California 

Two University of California professors had 
the floor at the May 10 meeting of the North- 
ern California Section. Our eyes and our 
headlights were the closely related subjects un- 
der discussion. 

The first speaker to be introduced by Vice- 
Chairman George L. Neely was Dr. H. F. 
Blum, professor of physiology, whose topic was 
“Visual Acuity.” He explained the construc- 
tion of the human eye, likened it to a camera, 
and emphasized that its operation is performed 
by the brain. He listed causes of eye fatigue 
and spoke particularly of the eye's sensitivity 
to extremes in light. In discussion Dr. Blum 
spoke of the relationship of food and vision, 
noting the necessity of including an adequate 
amount of vitamin “A” in one’s diet. 

“Roadway Illumination” was discussed by 
the second speaker, L. M. K. Boelter, professor 
of mechanical engineering, who was introduced 
by his colleague, Prof. Carl Vogt, also on the 
U. C. faculty. 

Road contours, curves, hills and characteris- 
tics of individual cars all enter into the effect 
of headlights upon an oncoming driver, Prof. 
Boelter explained, adding that they also affect 
the efficiency of road illumination for the 
driver behind the headlights. 

He stressed the necessity of good contacts in 
the lamp socket to avoid variance of voltage at 
the bulb and emphasized the need of sturdy 
mountings to diminish the effect of vibration 
upon the headlights’ adjustment. These causes 
of headlight trouble have been remedied to 
some extent in recent years, he said. 

In speaking of headlight adjustment, Prof. 
Boelter called attention to the fact that when 
lights are adjusted while a car is empty, they 
are quite apt to be out of kilter when the car 
is loaded. The general result is that the 
straight-ahead beam is above where it should 
be, he said. 

Before concluding his paper 
also spoke on highway lighting, noting that 
this, when properly done, has a_ noticeable 
effect in diminishing accidents. He also spoke 
of instruments, developed at the University, 
for measuring of light in vertical distances. 

In demonstrating light-measuring _ instru- 
ments, Prof. Boelter was assisted by Frank 
Ryder and D. R. Davis of the University. 


Prot. Boelter 


Oil Filters Discussed 


“The old idea that oils never wear out is 
not justified by the facts,” A. T. McDonald, 
petroleum research engineer, Caterpillar Tractor 
Co., told the members and guests attending the 
April 12 meeting of the Northern California 
Section. This, he said, is because chemical 
decomposition occurs to some extent in all 
crankcase lubricants; adding that this decompo- 
sition cannot be eliminated or even reduced by 
filtering the lubricant after the reaction has 
occurred. 

Mr. McDonald was speaking on “Some In- 
teresting Developments Relative to Crankcase 
Oil Filtration,” and he referred particularly to 
the filtration of Diesel engine lubricants. 

Before analyzing adsorbent and absorbent 
types of filters, the speaker stated that the 
prime function of a lubricating oil filter is the 
removal of solids from crankcase which 
result from normal wear in service or from 
outside sources of contamination such as breath 
ers and air supply. 

Adsorbent types of filters, he said, are those 
which have incorporated in their composition 
Fuller’s earth, charcoal or other adsorbent ma- 
terials which constitutes an attempt to incor- 
porate certain features which have as _ their 
object the refining of oil. He pointed. out that 
oil manufacturers have been careful to obtain 
an optimum of balance between purification 


oils 
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and the retention of all possible aids to lubrica- 
tion naturally inherent in the and stated: 
“Granting that the refining medium contained 
by this type of filter is efficient to accomplish 
something further in the way of refining, it 
would, in all probability, have detrimental 
rather than beneficial results.” He likewis« 
said that as long as this type of filter remains 
active it removes, to a surprising degree, addi 
tion agents which have been tound essential 
to the proper lubrication of Diesel engines. The 
speaker also spoke of the likelihood of abrasive 
filtering materials finding their way into the 
lubrication system. 

Defining absorbent type filters as those which 
utilize, as their filtering medium, cotton hber, 
yarn, waste or other materials of that nature, 
Mr. McDonald stated that they are all of the 
bypass type and, on an average, filter approxi 
mately 10 per cent of the crankcase contents 
during any one cycle 

He stated that absorber 
decided advantage over the 
in that generally they will 
of considerably smaller particle magnitude. 
This, he explained, is because the openings in 
a pack-type filter are smaller. He 
however, that the filtration of all the oil going 
to the bearings, even though materials of ex 
tremely small particle sizes are allowed to pass, 
ig far valuable than 


oil, 


1 
have 
flow 


t filters 
Positive 


onc 
type, 


remove materials 


cle « lared, 


more removal of a small 


New Service Offered 
To SAE Membership 


If you want a copy which 
appears in the bound peri 
odical, or an extract from a book, on file 
in the Library of Congress, in the Library 
of the U. S. Department of Agriculture 
or the Army Medical Library, you can get 
microfilm (35 mm.) at a cost o 
1¢ per page plus a service charge of 20¢ 
-or photographic print copies (6 by & 
in.) at a cost of 10¢ per page plus a 20¢ 
service charge. The service is not 
able to the public, but is available fo: 
purposes of research. No current material 
is copied. Only material properly 
able is copied, but as the status is 
by a multitude of circumstances, no 
eral rule can be stated; each order i 
whenever possible. 

SAE headquarters will be glad to su; 
ply you with order blanks for this biblio 
film service which is being operated on a 


of an article 
volumes of a 


copies 


aval 


COpy 


varied 


non-profit basis by the American Docu 
mentation Institute, under a cooperative 
agreement with the Library of the Depart 
ment of Agriculture, in which the micro 


photographic laboratories, equipped at an 
estimated cost of $25,000 with 
proved electrically operated 
are located. Microcopying 
maintained by 
the two other libraries mentioned 
(H. K. Cummings, National Bureau ot 
Standards, represents the SAE as a 
ber of the Institute.) 

Arrangements have been made whereby 
the American Documentation Institute will 
make available, through the same me 
dium, research studies made under 
Works Progress Administration projects in 
many fields. Many of these studies will 
not be available in any other form 

A variety of special uses can be made 
of this relatively new microfilm method 
of filing documents, many of which ma 
have advantageous 
automotive engineering departments. For 
literature write directly to: Bibliofilm Ser 
vice, care of U. S. Dept. of Agriculture 
Library, Washington, D. C. For informa 
tion on reading machines write to Science 
Service, 2101 Constitution Avenue, Wash 
ington, D. C 


most im 
mechanisms, 
machines at 
sibliofilm 


also Service in 
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2500 


very applications in 
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portion of smaclcr-sized particles trom a 
tively small part of the oil, and allowing 1 
bearings to filter the remainder. Therctore, h 
said, if a pack filter is deemed necessary, it 
hould be used in conjunction with a positiy 
flow type of filter. 

Mr. McDonald drew attention to the tact 


that one of the results of oil decomposition 
that of viscosity increase. Because of this, h 
said, long periods between oil changes would 
be conducive to more frequent bearing tailur 
due to reduced circulation and decreased heat 
dissipation trom the bearings. 

In this connection he stated: “Higher pr 
sures have been held largely responsibl Lol 
bearing failures in the past, but experimentation 
along these lines seems to indicate that th 
product of pressure times temperature is tl 


For example, loads up 


applied on babbitt: beat 


pertinent consideration. 


to 8000 Ib. per sq. in. 


ings at temperatures below 150 deg. tahr. we 
insufficient to cause the typical cracking o 
checking of babbitt so evident when tatlure 1 
encountered The load was sufhcient to caus 
the babbitt to squeeze out or to flow, but not 
to. crack However, under conditions of 
300 deg. tahr., the same type of babbitt 
cracked without the application of any pressur 
In Diesel bearings the temperature factor 


therefore ol significance.’ 


7 he 


yreater 


economics of longer periods between 


changes, he declared, seem to center around 
the question of which we are interested in 
saving —the oil or the engin 

In opening the discussion, Mecting Chairman 
G L. Neel Standard Onl Co. of Caliform 
remarked that in his opinion the question of 
when to change oil cannot be answered an 
more specifically than the question of when a 
person should change his clothes. 

In written discussion F. A. Brooks, California 
Agricultural Experiment Station, stated In 
claiming that lubricating oil never wears out, 
Mr. McDonald must be speaking of special 
Cases The El Solyvo Ranch, operating Cat 
pillar Diesels of 5°4 in. bore (23, 4, and ¢ 
cvlinders) since they were first: marketed 
clams crankcase oil on a definite schedule of 
draining every go hi The only new o 
make-up and there | ricl to 


1as been no piston 


vwak of He also spok ot large truck fleet 





succe ssiu using reclaimed .oi 

R. H. Stalnaker, State of Calitornia Division 
of Highways, said that it is his experience th 
there is an increase of viscosity wh i good 
hlter is used and if dilution 1s negligib | 
his practice to compensate for this b 
make-up oil of low viscosity. 

4. G. Marshall, Shell Oil Co., seemed to sum 
up the opinion of several other discussers when 
he stated that in general filters appear to b 
more effective than was evidenced in Mr. M 
Donald’s paper. It was the opinion of H. | 
Morris, Hall Scott Motor Car Co., that one 
the easiest ways to avoid lubrication troubl 
to have lots of oil-filter and oil wler Capacit 
C. A. Winslow, consultant, agreed, adding t 
the purpose of an oil filter is to rem from 
the oil stream particles larger than ing 
ind other clearan in th ) lau 
system. 

C. F. Becker, Tide Water Associated Oil Ce 
cautioned against the use of a hit vhich 
would remove the compounds in sp 
stating that this will have to be watched ith 
more care in the future because there 1s uch 


evidence that there will be a marked in ’ 


in the number of specially compound 
Diesels and other engines. 

‘; G \. Rosen, Caterpillar Tractor LA 
spoke ot the fallacy of end avoring to udy 
the purity of lubricating oils, particula 
claimed oils, merely by their clarit 
b the eve. 

Among the many others who took important 

irts in the discussion were S. B. Shaw, Pacifi 
Gas & Electric Co.; C. E. Emmons, Texas Ce 
L. S. Prior, Jr., General Petroleum Corp.: F. W 
Iwining, Twining Laboratories; R. A. W 
Federal Mogul Cor ind Mr. N 
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Prize Awarded in 
Student Paper Contest 
®@ Cleveland 


[wenty-five papers on automotive and aero- 
nautical subjects were submitted by sophomores 
of the Case School of Applied Science in the 
Cleveland Section Scholarship Contest. The 
Governing Board of the Section acted as judges. 

A paper on “Die Castings and Their Rela 
tion to the Automotive Industry,” by R. E. 
Bolz was judged the award winner, according 


to Hoy Stevens, chairman of the Section’s 
Student Activity Committee. Students receiv- 
ing honorable mention were: W. T. Gloor, for 
his paper “Hypoid Gears for Rear-Axle 


Drives”; W. B. Keller, for his paper “Industria! 
Application of the Science of Radiology”; and 
D. W. Steel, for his paper “Supercharging of 
\ircraft Engines and Application to Automo- 
biles.”” 

The paper contained about 
words and was illustrated with diagrams drawn 


winning 6000 


by the author as well as with pictures from 
other sources. 
All entrants in the contest are sophomores 


at Case and the papers were prepared in con- 
nection with their regular classes in technical 
composition. The judges reported that they 
were well pleased with the quality of the work. 


This is the third year that the Cleveland 
Section has sponsored such a contest. There 
were considerably more entries this vear than 


last, Mr. Stevens reported. 


SAE and Better Business 


Lhe National 
recently 
that its 
up to 


Better Business Bureau, Inc., 
SAE Standards Department 
Committee on Standards, in bringing 
date the recommended 
definitions used by Better 
contemplating stating that automotive storage 
batteries for starting and lighting service should 
meet the minimum requirements as specified by 
the Society of Automotive 
ing ability, cranking ability 


advised the 


and 
Sureaus, 1s 


standards 


Jusiness 


Engineers for light 
and life cycles. 
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head, Mass. During and after the War he 
was at McCook Field with the Dayton- 
Wright Co. as chief draftsman and assistant 
chief engineer. There he assisted in de- 
signing airplanes for the United States 
Army and Navy. After a period with the 
Consolidated Aircraft Corp. he became 
chief engineer of the Johnson Airplane & 
Supply Co. in 1924, building the Driggs- 
Johnson light airplanes which won the 
Dayton News Trophy at the 1925 Dayton 
fir Races and placed second in each of the 
other races. He was made vice-president 
of the company in 1925. In 1927 he or- 
ganized his own company, the Driggs Air- 
craft Corp., and served as vice-president 
and chief engineer until 1932. He is now 
with The Glenn L. Martin Co. as chief of 
the development section. 


® Capt. George V. Holloman, after 
receiving his B.S. from North Carolina 
State College in 1925, was employed by the 
General. Electric Co. as test engineer until 
that Fall, when he was offered a commis- 
sion in the Army by the War Department 
as honor graduate of his college. Since 
then he has graduated from the Primary, 
Basic and Advanced Flying Schools at 
Brooks and Kelly Fields, the Communica- 
tions Engineering Course at the Air Corps 
Technical School, Chanute Field, and the 
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Advanced Aeronautical Engineering School 
at Wright Field. Beginning in 1931 he has 
been assistant director of the Instrument- 
Navigation Laboratories of the Engineering 
Section of the Air Corp Materiel. Division 
at Wright Field. He was Capt. A. F. 
Hegenberger’s assistant, both in the labora- 
tory and in flight testing, throughout the 
development of the Army Instrument 
Landing System, and with Capt. Carl J. 
Crane and R. K. Stout is co-inventor of 
the automatic landing system. 


@ Alex Taub (M ’12) has been affiliated 
with General Motors Corp. since 1919. He 
is now in England carrying on powerplant 
research and development work for Gen- 
eral Motors-controlled Vauxhall Motors, 
Ltd. Prior to his present position, which 
he took late in 1936, he was for seven 
years development engineer with Chevrolet. 
Born in London, England, he came to the 
United States in 1907; started as a lathe 
operator in an auto parts concern, and has 
been in the automotive field ever since. 
{mong his many SAE activities can be 
listed Council membership in 1936 and 
1937, Detroit Section chairmanship and 
chairmanship of the Membership, Meetings 
and Engineering Display Committees; as 
well as participation in the Society's Re- 
search and Standards work. As a member 
of the SAE Overseas Relations Committee 
he has represented the Society at several 
European technical congresses. 


Book Review 


Science of Petroleum 


A comprehensive treatise of the principles 
and practice of the production and refining of 
mineral oil published by the Oxford University 
Press, 114 Fifth Ave., New York; edited by 
Dr. B. T. Brooks of the United States; and Dr. 
A. E. Dunstan, Mr. A. W. Nash and Sir H. T. 
Tizard of Great Britain. Four 
pages, 8 x 11 in. illustrated. 
the United States. 


volumes, 3192 
Price $85.00 in 


EVELOPMENTS in all phases of the oil 

industry, from exploration to utilization, 
have gone forward with such rapid strides that 
it has been difficult if not impossible for all 
but a very few to keep informed of their gen 
eral trend. Probably most of those interested 
in one or more of the manifold activities of 
this immense industry had, at time 
or another, a know more about 
the methods used in the other phases. Such 
an interest is dampened, however, as a 
brief examination of the literature on the sub 
ject soon indicates the hopelessne¢ ss of securing 
the desired information in much than a 
lifetime. 

The publication of the “Science of Petroleum” 
has made available for the first time a singk 
source for most of the worthwhile information 
that usually is desired. It has been prepared 
by experts in each field so that one with con- 
fidence may digest any 
amount of tme. 

This treatise undoubtedly represents a 
important publication achievement. It 
be of inestimabl 
who is ever on the 


have one 


yearning to 


soon 


le SS 


portion in a reasonable 

most 
should 
not only to the scientist 
lookout for new methods 
for solving his problems but to every inquiring 
individual be he student, technologist, marketer, 
or business man, for it reveals the 


1 
vaiuc 


marvelously 
interesting advances made in one of our largest 
industries. 

Lord Cadman has aptly 
word: “In no branch of 
the application of 


stated in the fore 
human endeavor has 
exact knowledge been so 
apparent as in the exploring. winning, refining, 
transport, distribution, and utilization of min- 
eral oil. At every point in the long road that 
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leads from the oil well to the consumer, in 


vestigation and research have been employed 
with most spectacular results.” “Science of 
Petroleum” contains over 400 articles con 


tributed by approximately 300 authorities. In 
most cases individuals who are specialists in the 
particular field have been selected in order that 
the material be not only up to date but as 
nearly correct as possible. 

The books give a complete story of petroleum 
from its origin to its utilization. Briefly, the 
subjects covered are: origin, distribution, ex 
ploration, drilling, production, and transport of 
the crude oil. This is followed by discussions 
of the nature and properties of crude petroleum 
and its fractions. Refining and formation of 
desirable products are considered next, the last 
section being on the utilization of the products 

Every progressive individual, be he con 
nected with the production, refining or utiliza 
tion of petroleum will find many very interest 
ing and informative articles dealing with the 
phases of the petroleum industry with which 
he has had very little contact. For example, 
the automotive engineer will wish to read the 
interesting sections on production and refining, 
as well as those on his immediate problems. 
The technological developments in all of the 
phases of this great industry have been tremen 
dous and, only by referring to a work of this 
type, is it possible in a reasonable amount of 
time to get a proper conception of its signih 
cance. Similarly the production man will find 
that the sciences of refining and_ utilization 
have taken equally great strides forward. 

The books are designed to be informative to 
both the beginner and the advanced reader 
Some articles give the general aspects of the 
problem, presenting briefly the factors involved, 
whereas others delve into the fundamental prin 
ciples giving all of the theoretical considerations 
necessary for a full understanding of the details 
of the problems. For example, the section on 
solvent extraction methods of refining contains 
an article on the general factors affecting sol 
vent-extraction two papers on the 
theoretical principles involved, and still other 
articles on the individual solvents in commercial 
use. 


processes, 


each article, even briefly, would 
be a tremendous task; nevertheless, the tempta 
tion to point out some of the most interesting 
subjects is too great to resist. 

Part 1, which coincides with Volume I, deals 
with the origin and production of crude petro 
leum. Statistics for production of crude and 
petroleum products and consumption of petro 
leum products are quite complete. More d 
tailed figures may be obtained in later sections 
under the particular products. Several papers 
discuss the probable origin of petroleum, re 
viewing briefly the evidence in favor of each 
theory. Apparently there is still some division 
of opinion among geologists for, in spite of the 
fact that nature has revealed many of its s« 
crets, man has not as yet been able to 
them together into a complete story. 

The stratigraphical and geegraphical dis 
tribution of petroleum is shown for each coun 


To review 


piece 


try in the world. Crude petroleum is found in 
many types of rock formation. Much of it 
has migrated through porous rocks to form 


reservoirs in strata probably far removed from 
its point of origin. 

Exploration methods, both geological and 
geophysical, have been successful. The gco- 
physical methods, namely, magnetic, electrical, 
gravitational, and seismic probably have been 
most effective of late. One cannot help but be 
impressed with the fact that the magic word 
has obviously been replaced by pfecise scientific 
tools. 

A section on drilling methods describes tools, 
methods, and most of the difficulties encoun 
tered in the tapping of nature’s The 
only criticism that might be the 


stores. 
leveled at 


authors of these and the earlier sections is the 
fact that they have introduced many new terms 
that are foreign to the uninitiated. Undoubtedly 
“lenticular,” 


such words as “grabbo,” “di- 
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astrophism,”” and “breccia” will be 
many readers for the reason that production, 
unlike utilization, does not enter into the daily 
experiences of the average individual. Although 
it is recognized that each industry must de- 
velop a terminology to describe its operations, 


some effort should be made to define terms 
that are not in common use. 
Of major interest in production are the 


means adopted for larger ultimate yields. Re- 
pressuring and the control of water in oil 
reservoirs illustrate some of the individual 
methods used for increasing overall production 
and, incidentally, they are vastly increasing the 
available crude supply. These measures un- 
doubtedly will conserve our petroleum supply, 
thus substantially advancing the time when it 
will be necessary to resort to more expensive 
methods of producing substitutes for petroleum 
products. The acid treatment of wells to 
promote production has been omitted, prob- 
ably due to the fact that assignments of the 
various subjects were made 3 or 4 


years ago 








Ideas in Zinc 


The Cadillac “60” Special is one of this 
year’s outstanding automobiles. The 
unique styling of this car with its low 
roof line, absence of running boards, ex- 
traordinarily wide seats and unusual vis- 
ibility, sounds a key-note for 1939 de- 
signs. | 
As would be expected, the Cadillac | 
“60” embodies some novel features that | 
might pass unnoticed in their subtle 
blending with the ensemble. One ot 
these is the three-section rear window 
frame fashioned of a single ZINC Alloy 
Die Casting. With its gracefully tapering 
end frame sections, this casting is a little | 
over 40 inches in overall length and just 
short of 12 inches in height. 

Superseding the time-honored rolled 
molding which has always been used for 
rear window frames, the die casting of- 
fers many advantages both in eye appeal 
and production economy. The generous 
opening, which provides such unusual 
visibility, is given an _ exceptionally 
strong frame and a more secure support 
is provided for the large center section 
window. The one-piece die casting per- 
mits an uninterrupted unified form and 
its cross section can suggest any design 
that may be desired. Neither of the lat- 
ter two features is possible in the con- 
ventional rolled frame—at least not with- 
in the limits of production economy. 
Then, too, the lustrous chromium finish 
—in keeping with the exterior treatment 
of this car—is best expressed with the 
die casting which is responsive to a qual- 
ity electroplated finish. 

Here indeed is an excellent example 
of how advanced design may follow new 
processes. The availability of the re- 
search-tested ZAMAK Alloys, based on 
Horse Head Special ZINC of 99.99-+- 
per cent purity, has assured the produc- 
tion of high strength, stable die castings. 
The New Jersey Zinc Company, 160 
Front Street, New York, New York. 

Idea No. 13 


| 
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at which time this method was in its infancy. 
It must not be concluded from this statement, 
however, that all of the published information 
is that old. Most of the papers appear to have 
been written in 1937. Crude-oil transport and 
all its attendant problems are discussed in the 
succeeding sections. 

The refining of mineral oils with all its re- 
lated ramifications is presented in Part II, 
which coincides with Vo!umes II and III. The 
large amount of space devoted to this phase of 
the industry undoubtedly indicates the fact that 
it has been subjected to the greatest amount of 
scientific investigation. This condition is due 
to the possibility of improvements showing a 
larger reduction in cost of operation. Almost 
any improved process will show considerable 
savings because of the immense 
products handled. 

Over 500 pages are devoted to the tabulation 
and discussion of the physical and chemical 
properties of crude petroleum, petroleum frac- 
tions, and some of. the pure compounds either 
present in crude petroleum or formed during 
its refining. It may well serve as a ready ref- 
erence for those who have frequent need for 
uch data. The properties included are vis- 
cosity, density, refractive index, P-V-T  rela- 
tionships, critical temperatures, boiling points, 
vapor pressures, molecular weights, and thermal 
data such as specific heat, latent heat, and 
heats of combustion. For those who are in- 
terested in the more recent methods of analysis 
there are articles on spectrographic, X-ray and 
Raman methods. 

Refining — that is, the preparation and_puri- 
fication of petroleum products from the crude 
—is presented in separate steps, using unit 
processes such as distillation, solvent extraction, 
cracking and de-waxing as the bases for sepa- 
rate sections. This method of presentation is 
very useful for those who are interested in the 
individual processes since all of the information 
on these topics is placed in separate sections. 
The solvent and new de-waxing processes for 
lubricating oils examples to show 
what efforts have been made by the refiners to 
improve the quality of these products. These 
physical processes have revolutionized refinery 
procedures making it possible to produce uni- 
form-quality lubricants of paraffinic or naph- 
thenic nature, regardless of the source of crude. 


volumes of 


serve as 


Product specifications need no longer be 
changed each time a new crude source is 
located. 


The designer and construction engineer have 
been given due consideration since there are 
sections on heat and fluid flow, metallurgical 
properties of ferrous and non-ferrous alloys, 
corrosion, instrumentation and power. Un- 
doubtedly the severity of the operating condi- 
tions in refineries has played a very important 
role in the development of better metals and 
instruments. The methods of protecting this 
equipment from destruction by fire may well 
serve as a guide for other industries dealing 
with combustible products. 

Parts III, IV and V are in Volume IV. The 
first two on the utilization of petroleum prod- 
ucts are of particular interest to automotive 
engineers since they deal principally with fuels 
and lubricants for automotive uses. Motor 
fuel consumption data for the United States and 
Europe are interesting since they show varia- 
tions from 250 to 1000 gal. annual consump- 
tion per vehicle. The lower figures are 
presumably due to a large proportion of motor- 
The population-vehicle ratio is_ still 
more striking, varying from 5:1 in the United 
States to in Poland. 

Motor fuel quality has improved, gradually 
keeping step with the demands of the consumer 
for greater 
acceleration 


cycles. 
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reliability, easier starting, greater 
and more power. Aviation fuels 
have advanced more rapidly so that 100-octane 
fuels are now commercially available. —Iso- 
octane, until recently a rare chemical, is now 
the major component of a product whose gal- 
lonage is now in the millions. With di-isopropy! 
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ether it 1s possible to make fuels of 1oO5 octan 
number. 

Diesel fuels, particularly for the smaller, high 
speed engines, must be manufactured to nar 
rower specification limits than previously in 
order that they burn properly. Cetane num 
bers are receiving consideration comparable with 


that bestowed on octane numbers for fuels a 
few years ago. 

The section on lubricants and _ lubrication 
covers viscous and boundary conditions ot 


operation and the properties of lubricants used 
for various types of equipment. The _beliet 
that boundary lubrication plays an important 
role in industrial equipment including automo 
tive engines is indicated by the large volume ot 
discussion on the chemical forces in lubrication. 
Regimentation, orientation, adsorption, and 
polarity are indicated as factors determining 
the quality of lubricants. 

The article on extreme-pressure lubricants 
contains very little information on hypoid-gear 
lubrication, presumably because it was written 
immediately after the subject was assigned to 
the author. During the past two years hun 
dreds of thousands of dollars have been spent 
by the oil and automotive industries on the 
study of hypoid-gear lubrication with the result 
that satisfactory lubricants are now universally 
available. 

During the past few years frantic efforts 
have been made to develop laboratory testing 
machines and oxidation tests to simulate ser- 
vice operating conditions. It is a well-known 
fact that service tests in the field are expensive 
and extremely difficult to check. These prob- 
lems are well presented and discussed in detail 
along with actual engine testing. Oil 
sumption, carbonization, sludge formation, en 
gine wear, pour depressants, and anti-oxidants 
are treated. 

The section on asphalt manufacture and test- 
ing will be of interest to automotive engineers 
Its principal use is for highway construction 
because of its resistance to weather and _ high- 
way trafhic and its flexibility. The last property 
makes it particularly desirable for use in ex- 
pansion joints, for road repairs, and in paints. 


con- 


For those interested in combustion, both trom 
a theoretical standpoint and from the point ot 
view of the behavior of fuels in engines, there 
is a wealth of information immediately avail- 
able. At last the technical literature on this 
interesting subject has been collected, reviewed, 
and presented in form. Articles on 
combustion give data on inflammability limits, 
flame velocities, rate of pressure rise, and flame 
temperatures for the hydrocarbons. The sec 
tion on detonation includes discussions on the 
theory of knock, the effect of ignition tempera 
ture and flame velocity on detonation, the 
behavior of special fuels and dopes, and the 
methods of measuring knock-rating. Every 
technical man will be interested in the methods 
currently used for measuring the knocking 
characteristics of automotive fuels—the de- 
termination of octane numbers. The correlation 
of laboratory tests with road ratings illustrates 
the extent to which petroleum and automotive 
engineers have cooperated in an effort to give 
the consumer the best for his money. 

The volume concludes with two sections on 
bituminous materials and their products that 
include shale and tar oils which may be re- 
garded as important future sources of suppl 
of hydrocarbons. Although they cannot 
with petroleum at the present time in 
countries where crude oil is produced, consid 
erable knowledge about their behavior has been 
available. 


concise 


com 
pete 


made 
result of the 
treatise the 
the 
Although there is consider- 


Petroleum” is_ the 
attempt at 
technological 


“Science of 


first collecting in on 


aspects of one ot world’s 


largest industries. 


able room for improvement no one can draw 
any other conclusion but that it has been wel 
done. The publishers propose to issue su 


plementary volumes from time to time as prog 
ress makes this necessary. 
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HE Goodyear “L.T.’’ Semi-Drop Center 
Rim is the most practical and economi- 
cal tire mounting ever developed for 
tractors and farm implements. 


It is a continuous base rim with a split 
side ring that is easily removed by insert- 
ing an ordinary tire tool in the conve- 
nient prying notch — no special tools are 
necessary! 


Its ease of application saves minutes in 
mounting every tire. Its ease of operation 
eliminates back-breaking effort and pro- 
tects tires from abuse. 


Due to its special construction the split 
side ring has the strength of an endless 
ring in service and anchors the tire 
securely even when operated at unusually 
low pressures. 


Let us show you how much time and 
GOODYEAR VARIABLE 
MOUNTING allows EIGHT 


different tread widths with 


money you'll save with Goodyear “’L.T.” 
Rims — the only truly modern tractor and 
implement rim. Write Goodyear, Akron, 


a SINGLE set of clamps, per- Ohio, or Los Angeles, California. 


mitting a total tread width 


extension of 28 inches. 


MAKES 
MOUNTING 


as simple as 






















A—Remove side ring with ordinary tool 


THE GREATEST NAME 


TRACTOR RIMS AND MOUNTINGS 
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SAE Papers in Digest 





ERE are digests of papers presented at 
various meetings of the Society. 

Some of these papers will be printed in 
full in the SAE Journat. 

Mimeographed copies of all papers re- 
ceived will be available, until current sup- 
plies are exhausted, at a cost of 25 cents 
per copy to members; and at 50 cents per 
copy to non-members, plus 2% sales tax 
on those delivered in New York City. 
Orders for mimeographed copies must be 
accompanied by remittance and should be 
addressed to Sessions Secretary, Society of 
Automotive Engineers, 29 West 39th St., 
New York. 





West Coast Regional T & M 
Meeting—San Francisco 


Nov. 18-19, 1937 


Maintenance of the 
San Francisco” — E. 
Pacific Co. 


HIS paper discusses the unique maintenance 

problems that had to be met as a result of 
the introduction of the streamliner “City of 
San Francisco.” 

The rapid assembly of an organization to 
handle these problems, consisting of men skilled 
in Diesel engines, steam-heating, air-condition- 
ing, and various types of electrical work, is 
described. The equipment necessary is specified, 
such as long pits over which the train can be 
placed and equipment for refueling the train 
rapidly. 

The remainder of the paper presents a de- 
tailed exposition of the maintenance methods 
and procedure employed. Emphasis is placed 
on the detailed and accurate planning required 
in order to do a big maintenance job in very 
little time, thus permitting the streamliner to 
meet an exacting schedule. 


Streamliner “City of 
B. Dailey, Southern 


The Economic Design of Highways — Fred 
Grumm, California State Division of High- 
ways. 


EATURES of road design promoting safety 

and comfort of travel are listed and discussed 
in this paper as adequate alignment and grades; 
proper super-elevation; easy cut-and-fill slopes; 
ample shoulder width; smooth and non-skid 
surfaces; sufficient clear view or sight distance; 
width of pavement to provide adequate clear- 
ance; separation of opposing traffic; controlled 
or separate road intersections; separated railroad 
lighting of hazardous intersections 
and stretches of road; continuous lane striping; 
simple and effective signs; protected highway 
margins; walks for pedestrians; and substantial 
guard rails. 

The number of these features that can be 
used to eliminate some of the “fault-of-the- 
driver” accidents is said to depend upon our 
willingness to pay the price. The author recom- 
mends that such features be provided that the 
reasonably careful driver can employ comfort- 
ably and safely. 


How Well Do You Know Your Company? 
F. C. Patton, Los Angeles Motor Coach 
Co. 


EFERRING to his title, the author explains 

that, by learning thoroughly the operation 

and costs of his company, valuable tools are 

made available to the fleet operator that enable 

him to keep his fingers on the pulse of his de- 

partment—the ratio of expense to income or 
budget. 

It is recommended that, in scheduling units, 
the object should not be to see how many miles 
can be run, but how few can be furnished to 
give satisfactory service. 


« rossings; 


In suggesting a procedure for the study of 
the problem, the author proposes that the sys- 
tem as a whole be disregarded and studies con- 
fined to each individual line or operation, rest- 
ing assured that the results so obtained will 
appear in the proper light in the total figures. 
The method of scheduling by graphs and charts 
is explained fully. 


Equipment Maintenance in a State High- 
way Department — R. H. Stalnaker and F. E. 
Burnside, Department of Public Works, 
Division of Highways, State of California. 


NUSUAL fleet maintenance problems arise 
in a state highway department because of 

the wide variety of equipment necessary and 
the scattered localities to which it is assigned. 

The California Division of Highways oper- 
ates nearly 2000 motor vehicles of which about 
800 are passenger cars and the remainder arc 
cargo vehicles ranging in size from expresses to 
eight-ton trucks. Although there are ten major 
shops and a number of sub-shops, much of the 
equipment is so distant from shop facilities that 
traveling field mechanics are employed in many 
of the districts. It is believed that the expense 
of the traveling representatives is justified by 
the saving in lost time of the equipment. 

Among the special machines developed by 
the Division is a traffic stripe-marking machine. 
Snow-removal equipment; organization of per- 
sonnel; maintenance of equipment; lubrication; 
shop procedure; and the utilization of 
tools are other subjects discussed. 


Motor Coach Maintenance Problems -— R. 
M. Ahrens, Pacific Greyhound Lines, Inc. 


© gr piddeceen covered in this paper include 
all operating conditions with the exception 
of purely city service; they encompass seven 
Western states, namely: Oregon, Nevada, Cali- 
fornia, Utah, Arizona, New Mexico, and Texas. 
The total length of the routes is 9010 miles, 
and the number of buses is 439. During the 
year 1936 the mileage over nine main-line 
operations was 31,417,000. In this territory are 
deserts below sea level, mountain ranges reach- 
ing an elevation over 7000 ft., and extreme heat 
and cold. 

Equipment and facilities at the three main 
shops for major service and heavy repair work 
at San Francisco, Portland, and Los Angeles, 
are described, as well as 19 secondary shops for 
storage and emergency service located at stra- 
tegic points. 

The majority of the paper is devoted to an 
explanation of the practical operation of the 
“unit-change” system of motor-coach mainte- 
nance. The 28 “units” into which the major 
units of a bus are divided are listed. Each time 
that a unit is removed due to mileage falling 
due, or because of faulty operation, it is re- 
placed immediately by another stock. 


shop 


from 


Truck Maintenance Problems—J. L. S. 
Snead, Jr., Consolidated Freight Lines, 
Inc. (Paper published in full, pages 157- 
160, Transactions Section, April, 1938.) 


City Planning To Reduce Traffic Conges- 
tion —L. V. Newton, Market Street Railway 
Co., San Francisco, Calif. 


— surveys show that, in San Fran- 
cisco today, one-third of the people use 
street cars, one-third use automobiles, and one- 
third walk whereas, in 1912, fully 85 per cent 
of the people used street cars. The author 
points out that three innovations have effected 
these changes: the apartment house, the sky- 
scraper, and the automobile. Giving as his rea- 
son that there have been practically no changes 
in the streets themselves to meet these revolu- 
tionary changes, the author contends that traffic 
proceeds through town at a speed much slower 
than would have been tolerated 25 


years ago. 
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It is recommended that each city plan and carry 
out provisions for making its streets and sid 
walks into a system for mass movement to mect 
the heavier trafic expected in the next five 
years. 

Considerable is devoted to 
of the recommendations of a 
trafhc in San Francisco made under the 
tion of Dr. Miller McClintock. In conclusion 
the author recommends things that should bx 
done immediately — before starting the 
range program; they include abolition of auto 
mobile parking, proper timing of traffic lights, 
provision for one-way streets, and provision for 
both pedestrian and vehicular underpasses. 


a discussion 
recent survey ot 


space 


direc 


long 


Drivers’ Tests — Paul Mason, Department of 
Motor Vehicles, State of California. 


HIS paper discusses the procedure and 1 

sults of drivers’ tests made by the State of 
California using the system and equipment 
developed by the Bureau for Street Trafhe R« 
search at Harvard University. The Harvard 
tests consist of a reactometer, glare test, speed 
estimation test, and a traffic-light test. In addi 
tion, an Ishihara color test, an Army rod test 
for depth perception, an audiometer, a perim 
eter, and a Keystone Telebinocular were em 
ployed. were made on known 
drivers, volunteers, college students, California 
Highway Patrol Officers, fleet truck drivers, ac 
cident repeaters, habitual violators, fatal driver 
and improper passers. 

The paper concludes with the statement that, 
of the thousands tested, no driver was found to 
be perfect, but that a deficiency does not make« 
a driver dangerous if he knows his limits and 
drives within these limits. 


Tests 


sare 


Progress in Tire Design 1932-1937 — B. Dar- 


row, Goodyear Tire & Rubber Co. 


HREE major developments in tire design 
since 1932 are discussed in this paper. Thx 


are giant tires for dirt-moving machines, th 


“Life Guard” safety tube, and tires made with 
rayon cord. 

Giving an 18-24 tire weighing 600 |b. with 
its tube as an example of the first develoy 
ment, the author points out that the demand 
for this tire sprang up because of the necessit 
for floating huge loads on soft soil. The “Life 


Guard” tube is described as a spare tire about 
half the size of the regular tire constructed 
inside the inner tube. It is pointed out that 
rayon cord does not lose its tensile strength at 
high temperatures as does cotton cord. 

Two other matters are dealt briefl 
heat, the major destructive element in tres 
and the effect of outside influences on tire lif 
Influences discussed are load, atmospheric tem 


with 


perature, speed, inflation, road surface, hills 
and curves, brakes, and moisture. Finally, men- 
tion is made of some curious problems en 
countered recently, such as the use of water in 


1 
Loose | 


tractor tires, tire noise, tire balance, trea 
caused by trapped air in tires, and tire stati 


The Importance of Motor 
Francis S. Weaver, Allen 
Equipment Co. 
| geowibdgices out that the so-called complet 
motor overhaul is fast disappearing from the 
modern maintenance picture, the author recom 
mends that, in its place, a periodical 
tune-up performed at not over 5000-mile inte! 
will assure the maintenance of 
performance and economy. 

The main part of the paper outlines a 
tune-up procedure that is not too technical, 
making it possible for the average mechanic to 
use it. It is recommended that motor tune-up 
should begin at the battery, and the compres 
sion, ignition, timing, and carburetion checked 
in the order named and set to the 
specifications of the car manufacturer. The 
paper also takes up the starter, wiring, genera 
tor and regulator, coil testing, condenser testing, 
distributor, spark-plugs, rotor, and 
cable. 


Tune-Up - 
Electric and 


moto! 


vals maximum 


moto! 


original 


ignition 


